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THE PREFACE EXPLANATORY. 



In the compilation of the "American Stuji^sxt's Guide/' bre- 
vity, correctness, and perspicuity have been* carefully and punctually 
attended to, throughout the whole work. The Rules are different- 
ly arranged -from any author I have heretofore noticed, but I have 
followed that order which an experience of nearly forty years in the 
practice of tuition has taught me to be the most alleviating to pre- 
ceptors, and beneficial to the students. The- different Rules are 
divided into various Cases^ and the most improving and useful ques- 
tions are selected for each< Casey one of which is explicitly wrought 
and explained at the beginning of the Casey and the answers given 
to the rest. Several hew modes of contracted operations and ttr 
planatory notes will appear in a plain and familiar manner. The 
Rules of Proportion, Practice^ and Simple Interest, Vulgar and 
Decimal Fractions, Involution or the raising of Powers, Evolution 
or the extiaction of RootSy Annuities, Pensions, &c. ia Arrear»y 
Single and Double PosUiony Alligation, Progression, Permutation^ 
and Combination of Numbers, a sketch of Mensuration, Artificers' 
toorky and Gauging, are explained and exemplified so conspicuously, 
that it is believed they are intelligible to the most common capacity, 
and that a youth of tolerable genius and assiduous application may- 
acquire a competent knowledge of j^rithmetiCy without the assis- 
tance of a teacher, after having learned the elementary Rules, name- 
ly. Numeration, Addition, Subtraction, Multiphcation, and Division. 

Now, I most sincerely and candidly inform the young students of 
Arithmetic (^nd hope it will not be taken amiss, as k is for their own 
benefit,) that a correct knowledge of it ia indispensably necessary 
in their studies and progress through all the calculating sciences. 
My own experience in the tuition of youth has couTonced me, that 
no proficiency of any consequence can be made by a student in any 
of the calloulating sciences, who is not well versed in>the science of 
Arithmetic. It is also re(|msite in the common occurrAices of bu- 
siness, and nothing in commercial transactions can he dJdne accu- 
rately without it. With.much pleasure I now embrace the- opportv- 
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yR£FACE. 



iiitj of expreMisg mj gratitude to those gentlemen who have 90> 
liberally patronized the publication of the '^ Ahxrican Stummt's 
Guide/' by snbscribilig fbr the same, and^ also inquest them to ex-< 
•use the errors of the press, (should any occur, as there is no per« 
fection in this world,) and my own defects. The intimation of an 
error, giren by a friend, will be thankfully received by the compi- 
ler,^ and well wisher of the present and rising generation. 

GEORGE ALFRED. 
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AN EXPLANATION 
€fthe markB t>r cfMracters med in the following system of Arithmetic^ 



me Two parallel lines signify equality, as SOs.=:liS, that is, 20 shil« 
lings are equal to one pound sterling ; so, whatever precedes 
the sign of equality is eqni^ in value to that which follows it. 

>4- Plus or more, signifies addition, as 8+4=13, thfit is, 8 plus 4 
is eq\ial to 12, or 8 and 4 make 12. 

•^ Minus or less, signifies subtraction, as 16— 4=s.l2j that is, 16 
minus 4 is equal to 12. 

X An ex signifies multiplication, as 6x5=30, that is, 6 multiplied 
by 5 is equal to 30. 

•4r A line between two dots signifies division, as 30-r*6=5, that Is, 
30 divided by 6 is equal to 5. 

)'( A parenthesis reversed also signifies division, as 6)24(4, thatis, 
24 divided by 6 gives 4 for the quotient. 

•fl- Numbers placed in the form of a fractioQ likewise signify divi- 
sion, thaupper one is the dividend, and the Jower one the di- 
visor, thus ^1 expresses ihe same as 96-r-12, or 12)96(8, that 
is, 96 contains 12 eight times. 

.'. Three dots in the form of A, are sometimes used for As or If, at 
the beginning of a stating in proportion. 

: Two dots like a colon signify is to S The foregoing dots are 

: : A double colon signifies so is > used as the signs of propor- 

« . A diaeresis is used for to ) tionality, as 2 : 4 :: 6... 12, 

or .*. 2 : 4 :: 6 .. 12 to be read by the scholar. As 2 is to 4 so 
is 6 to 12. 

A vinculum denotes that the several numbers or quantities 

over which it is drawn are to be considered as one simple 
number or quantity, as 55^+ 10=18, that is, the difference 
between 12 and 4 added to 10 inakes 18, and 19 — a+l2 shows 
that the sum of 2 and 12 taken from 19=5, also J5— J0X6= 
SO, shows that the difference between 15 and 10 multiplied 
by 6 is equal to 30, likewise, 9 — ^2x5+4=84, shows that the 
difference between 9 and 2 multiplied by the sum of 6 and 
4 is equal to 84. 
f I Signifies the 2d power or square of 5, which is 25. 
Il Signifies the 3d power or cube of 5, which is 125. 
^\ Signifies the 4th power of 6, which is 1296. 

^ or V Prefixed to any number or qufintity, signifies that the square 
root of that number is extracted or required. 

y Prefixed to any number or quantity, signifies that the cube loot 
of that number is extracted or required. 

y ptefixed to any number or quantity, signifies that the biquadnt^^ 
root of that fismber is exti-acted or required* 



^rlTE AMERICAN SttTDBI^T^S fl^tt^iEv 



Is the art or science of computing by lumbers. The rules on which 
all its operations depend, are, Nuineration, Addition, S^btoaction, 
Multiplication, and Division. 



NUMERATION. 

Num^iatioB te^ehm v» how to express numbers by figures sot 
"dawn, or named, and consists of two paits^ namefy : ' 

First. The right method of setting Aem down' ; 

Second. The true way of valuing each figure in its proper place • 
%alh of which are exhibited in the following tabtes j *^ *^ ' 

Table 1. 
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One. 

Twenty-one. 

.Three hundred and twenty-one. 

:Four thousands 321. 

54 thousands 321. 

^34 thousands 321. 

7 millions 654 thousaiads 321. 

87 millions 654 thousands 321. 

967 nvUlions 6M thousand 321, 
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^ o M i M ? t If inaiioiia 486 thousands 789. 

^*M t M I ? f milUons 458 thousands 7». 

« 5 #,? » 9 456 thousands 789. 

6 6,7 8 9 06 thousands 7^. > 

6,7 8 9 6 thousands 789^ 

7 a a 7 hundred aod 89. 

8 9 Eighty-nine. 

9 JNioe. 
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Tablb 4. 
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Nothing, nought, or a ciph^t. 

Ten. 

One hundred. 

One thousand. 

Ten thousand. 

One hundred thousand. 

One million. 

Ten millions. 

One hundred millions. 

One thousand millions* 

Ten thousand millions. 

One hundred thousand millions. 



Although the preceding enumeration tables are fully sufficient to 
instruct us how to express any number in common use, yet the fol- 
lowing one may be thought Becessaiy by the cttms and inqnisitiv^ 
student pf aridimetic( 



stxtdent's ouxi^{ ^ 

Table 5. 

« 

AiodeoiffioDS. tlndeciUioas. DecilUoni. Nooillionf. OctillMtif. 

123,4 5 6; 7 89, 01 2; 34 5,6 7 8; 9 1,2 3 4; 56 7, 89(> 

SeptiUioiu. SextUlioof.. QuintilUoot. QnatriHiom. TriUioM, 

l23,456;789,012;a45,678;901,234;667.89ftH 

BiUioBi. Mniiom.. Uniti. 

12 3,4 66; 7 89,0 1 2; 3 4 5,6 7 8. 

The above table must be read ip the foUowing manner, beginning, 
at 1, under duo^cillions, and terminating with 8, under units. 
Thus — 

One hundred and twenty-three thousand 456 duodecillions, 789 
thousand no hundred and 12 undecillions, 345 thousand 678 decil-^ 
lions, nine hundred and one thousand 234 nonillions,.567 thousand 
890 octillions, 123 thousand 456 septillions, 789 thousand 012 sex- 
tillions, 345 thousand 678 quintillions, 901 thousand 234 quatril- 
iions, 567 thousand 890 trillions, 123 thousand 456 billions, 78^ 
thousand 012 millions, 345 thousand, 676 units. 

« 

Note. — The student will do well by transcribing the fifih table 
m a slip of paper that will contain all the figures in a straight Hue, 
and write the name of each period over it as it is in the table. Then 
he may begin the rotation at 8, under units, and assign • to each, 
figure its proper place and name, from the right hand to the left, by 
laying— units, tens, hundreds, thousands, tens of thousands, hun- 
dreds of thousands, millions, tens of millions, hundreds of millions,, 
thousands of millions, tens of thousands of millions, hundreds oC 
thousands of millions, billions, tens of billions, hundreds of billions^, 
thousands of billions, tens of thousands of billions, hundreds of thou* 
/sands of billions, trillions, tens of trillions^ hundreds of trillions, &c.,. 
till he arrives at 1, under duodecillions ; and then read from the left, 
hand to the right, in the order of numeration, as above directed^ 



NOTATION BY LETTERS. 

A less literal number placed after a greater increases the value of 
the greater ; a less literal number placed before a greater, lessens 
the value of the greater: Thus, vi. is 6 and iv. is 4 — xi. is 11 and 
be. is 9. A line drawn over any literal number, less than a thou- 
sand, signifies so many thousands : Thus, X. is 10,000, C. is 100,000, 
^. is 200,000, fl. is one million. . Hence, by a proper combination* 
of tbe numeral letters, any number rxt^y be formed. 
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xxxiii. ::= 33 

xxxiv. = 34 

XXXV. == 35 
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xcvi. = ,96 



= 97 

= 98 
= 99 

=;= im 

= 101 

= 102 

= 103 

= 104 

=P 105 

= 106 

= 107 

t= 108 

= 109 

=r 110 

= 120 

= 130 

= 140 

=; 150 

=3 160 

= 170 

180 

190 

200 

300^ 

400 

500 

600 

700 

800 

900 



XCVll., 

xcviii. 

xcix. 

c. 

ci. 

cii. 

• • • 

cm. 

civ. 

cv. 

cvi. 

cvii. 

cviii. 

cix. 

ex. 

cxx. 

cxxx. 

cxl. 

cl. 

clx. 

clxx. 

clxxx. = 

cxc. = 

cc. ' = 

ccc. = 

cccc. = 

d. = 

dc. = 
dec. = 
dccc. == 
dcccc. = 
m. =1000 
md. =150a 



SIMPLE ADDITION. 

Simple Addition teaches us how to add several numbers of like 
name, into one total sum. 

Rui^E. 

Place units under units, tens under tens, &Cv then, begin. 
at the right hand and add up the first column; if the sum' be less 
than 10, set it down ; if it be more than 10, set dowi^ the excess, and 
carry 1 for every 10, to the next cohimn> an(i so on to the last, at 
which set down th^^ whole sum.. 



Proof. 

Ctit ofF the top fine of Ugares, and find die amount of the rest ; 
then, if the sai4 amount and top line, when aflded together, be equal 
to the total sum, the operation is right. 

Examples. 

10 16 22 28 34 40 46 52 158 



11 


17 


23 


29 


35 


41 


4? 


63 


69 


12 


18 


^ 


30 


36 


42 


48 


54 


60 


13 


19 


25 


31 


37 


43 


49 


66 


61 


14 


20 


26 


32 


38 


44 


60 


66 


62 


15 


21 


27 


33 


39 


45 


51 


57 


63 



75 


111 


147 


153 


219 


255 


291 


327 


363 


65 


95 


125 


1^ 


185 


215 


246 


875 


305 


75- 


111 


147 


153 


219 


255 


291 


327 


363 



64 
65 
66 
67 



69 
70 
71 
73 
73 



74 
75 
76 
77 

78 



79 
80 
81 
82 
83 



84 
86 
86 
87 
88 



89 
90 
91 
92 
93 



94 
95 
96 
97 

98 



12 
21 
13 
31 
99 



41 

14 

5». 

16 

61 



17 
71 
37 
72 

28 
83 



91 
19 
93 
39 
44 
55 



66 
77 
88 
99 
66 
65 



100 
101 
102 
901 
909 
110 



200 
301 
219 
912 
429 
9r2i 



3009 
9003 
1001 
2018 
8120 
9000 



11110 
12100 
90101 
10090 
81049 
99999 



78946 
12346 
67890 
96766 
43213 
14301 



999999 
mill 
110120 
300909 
510601 



800180 
108201 
666200 
200666 
900109 



lllllU 
1000001 
9000909 
8009009 
1090028 



98766432. 

8345678 

,987654 

66789 

.876 



14354023 

1342091 

900752 

42130 

32 



123456789 
lOOOOlOOl 
M9909109 
ii00100025 



987654321 101101101 2109876643 

98000129 899999999 1111111111 

966660 600106 9999999999 

5005 96 1011011010 



12345678901 

96765432 

45678 

90 



^"•m 



■HM 



^Mi«" 



fUn AME&IC/iK 

9 123456789 

8 9 a7 6 54 321 

789 234 56 7 8 

6 7 8 9 9 12 3 4 

56789 ^6789 

456789 1234 

3456789 567 

^3466789 89 

1234 5 6789 9 



Application. ] 

1. Add 1000, oneiiundred and one, 90 and 9, together, Ans.l200> 

2. Add lOiOOO, 2,002, 999, twenty and 9, into one sum. 

Ans. 13,030. 

3. Add 9, 19, 102, one thousand and one, and twelve thousand 
one hundred, into one total sum. Ans, 13,231. 

4. Add ninety 'thousand one hundred and one, ten thousand and 
ninety, three hundred and one, and ten together. Ans. 100,502* 

5. A Owes me 60 dollars, B 425, C 265, D 250 and E 1000. 
What sum is owing to me in all ? Ans. 2000 dollars. 

6. I hold B's bond for 1000 dollars, on which there are 125 doU 
lars of interest now due. What sum will discharge the debt ? 

Ans. 1125 dollars. 

7. A merchant bought 50 barrels of flour for 300 dollars ; 75 bar- 
rels for 525 dollars, and 125 barrels for 1000. How many barrels did 
he buy, and what sum did he pay for the whole quantity ? 

Ans. 250 barrels, and paid 1825 dollars. 

8. A vintner bought 6 pipes of wine, containing 120, 118, 125, 121^ 
127 and 119 gAllons, respectively. How many gallons did he buy 
in all? Ans, 730 gallons. 

9. A man went out to collect money, and received of one debtot^ 
ninety dollars ; of another, one hundred and forty dollars ; of anoth* 
er, one hundred and one dollars ; and of another, twenty-nine dol- 
lars. How much did he collect in all ? Ans. 360 dollars. 

to. I have in cash, nine hundred and one dollars ; in bank stock, 
two thousand and eighteen dollars } in good bonds, eleven thousand 
and eleven dollars ; in book debts, four thousand and seventy dollars. 
What is the whole amount of my estate ? Ans. 18,000.^ 

11. If Josiah give Harvey twenty oranges, and John ^ive him 10, 
and Edward give him twentj-one, and James give him thirty. How 
many will he have ? Ans. 81. 



y 



SIMPLE SUBTRACTION. 

SUmple subtraction teaches US how to find the difference betweetk 
any two numbers of the same denomination. 

Rule. 

1. Set the' less number under the greater, with units under tiiuts^ 
lens under tens, &c. 

2. Begin at the right hand, and take each lower figure firom the 
one above it, and set down the remainder. 

3. If any one of the lower figures be greater than the one above it, 
add 10 to the top figure, and take the lower one fi'om that sum — set 
down the remainder, and add 1 to the next lower figure, and so on; 
The upper number is called the minuend, and the lower one th^ 
sv^trahend. 

Proof. ^ 

Add the remainder, or difference, and lower line of figures to» 
gether, and their sum will be equal to the top line, if die work is right. 

Examples. 
From 836746 Frok 78367664 

Take 416623 Take 41678917 



Ans. 421123 the rem 


lainder. 


36688947 the difference. 


836746 proof. 


78367864 proof! 


From 56789012 
Take 27919126 


456785 
161436 


678900000000 
143612345678 


90004000 
18136136 


Diff. 




f 




Proof 








From 783678 
Take 176789 


9876543210 
987654322 


10001234 
12223457 


683981 
461649 


Diff. 








Proof 








From 123456788000 
Take 81917191345 


81000000 
61234667 


100000 
12345 


lOlOOlOlOIOO 
10110101012 


Rem. 




r 




Protjf 




1. 





9 TffS AVfiltfCAir 

ft 

From 100 1000 100 100000 

Take 6 25 34 1^ 



Rem. 
Proof 




Appiocatiqn. 

I. Siibtract 156 from 330.' Ans. 164 the difference. 
% Subtract fifteen thousand fiye htindred and nine from twenty 

thousand and fifty-four. Ans. 4545^ 

3* Subtract ten thousand and ninety fl*om ninety thousand one 

hundred and one. Ans. 80,011, 

4. Subtract eighty-one thousand and forty-nine from ninety 

'^ousand and twenty-one. Ans. 8972. 

6. William is nine years old, and James is twenty-one. How 

much older is James than William ? Ans. 12 years. 

6. John owns thirty-two marbles, and Charles twenty-four. How 
many has John more than Oharles ? Ans. 8. 

7. Alexander bought one hundred apples, of which he ga,Te his 
brother thirty and his sister twenty. How many had he left ? 

Ans. 50. 

8. A certain person had nine thousand dollars in bank^ and drew 
out one thousand one hundred and twelve. How much money had 
he remaining in the bank ? Ans. 7888. 

9. America was discovered in the year 1492, and her independ- 
ence declared in the year 1776. How many years passed between 
those two dates ? Ans. 284 years, 

10. General Geirge Washington was bom in the year 1732, and 
died 1799. How old was he ? / Ans. 67 years. 

II. Sir Isaac Newton was bom in the year 1642, and died in , 
1727. How old was he at the time of his defunction ? 

Ans. 85 years. 

12. The mariner's compass was invented in the year 1302 and 
the art of printing in 1440. How many years were there between 
those discoveries ? Ans. 138 

13. Gunpowder was invented in 1344. How many years have 
passed since that invention to the present date ? Ans. 

14. The sun is 95,173,000 miles distant from this earth, and the 
moon 240,000. Which of them is the farthest off, and how many 
miles ? Ans. 

15. How many years have passed from the discovery of America 
to the present date ? Ans. 

16. How long has it been from the declaration of independence, 
by the Congress of the United States^ to the present year? Ans. 



SIMPLE MULTIPLICATION. 



I 



Simple Multiplication is a short way of peifoviing inaay aiidi- 
tions, without respect to the denomiaation. > 

There are three principal inemb^s in nttiliplicatnni, namely : 

1. The multiplicdndf or nviml)er giv'eil to i>e multiplied. 
2^ The multiplier, or number given to multiply by. 
3. The product^ which contains the multiplicand as many times 
as there ate units contained in the multiplier. 

• J 

The muhiplicand and mtiltijpSer mre Jlometinea CftUed fae/tffrgy and^ 
the product a/acC ot nctangU. 



THE MULTIPLICATION TABLE.* 



2 times 


3 times 


4 times 


5 times 


6 times 


7time9 


lmake2 


1 make 3 


lmake4 


1 make 5 


ImiikeG 


lmake7 


2 make 4 


2 make 6 


2 make 8 


2 . • 10 


2 . . 12 


2 . . 14 


3 make 6 


3 make 9 


3 . . 12 


3 • . 15 


3 ... 18 


3 . . 21 


4 . . 8 


4 • . 12 


4 • . 16 


4 . . 20 


4 . . 24 


4 . . 28 


g 5 . . 10 


5 . . 15 


5 . . 20 


5 . , 25 


6 . . 30 


5 . . 354 


6 . . 12 


6 . . 18 


6 . . 24 


6 . . 30 


6 . . 36 


6 . . 42 D 


7 . . 14 


7 . . 21 


7 . . 28 


7 . . 36 


7 . . 42 


7 . . 49 


8 . , 16 


8 . . 24 


8 . . 3? 


8 . , 40 


8 .. . 48 


8 • . 56 , 


1 9 . . 18 


9 . • 27 


9 . . 36 


9 . . 45 


9 . . 54 


9 . . 63 


10 . . 20 


10 . . 30 


10 . . 40 


10 . . 50 


10 . . 60 


10 . . 70 


11 . . 22 


11 . v33 

12 . f 36 


11 . . 44 


11 . .W 


11 . . 66 


11 . . 77 


12 . . 24 


12 . . ^ 


12 . . 60 


12 . . 72 


12 . . 84 


8 times 


9 times 


10 times 


11 times 


12 times 


1 make 8 


1 make 9 


1 make 10 


1 make 11 


1 make 12 


2 . . 16 


2 . . 18 


2 . . 20 


2 . . 22 


2 . . 24 


3 . . 24 


3 . . 27 


a. . 30 


3 . . 33 


3 . . 36 


4 . . 32 


4 . • 36 


4 . , 40 


4 . . 44 


4. . 48 


6 . . 40 


5 • . 45 


5 . . 50 


5 . . 55 


5 . . 60 

6 . . 72 


6 . . 48 


6 . . 54 


6 . . 60 


6 . . 66 


7 . .■ 56 


7 . . 63 


7 . . 70 


7 . . 77 


7 . . 84 


8 . . 64 


8 . . 72 


8 . . 80 


O • • OD 


8 . . 96 


9 . . T2 


9 . . 81 


s7 • • yu 


9 . • 99 


9 . 108 


10 . . 80 


10 . . 90 


10 . . 100 


10 . . 110 


10 . 120 


11 . . 88 J 


11 . . 99 


11 . . 110 


11 . .121 


11. 132 


12 . . 96 i 12 . . 108 


12 . .120 


12 . . 132 


12 . 144 



*f ke student muat metnorize the multiplicaiuiD tablpihoroughly. 



XHE AKERICAH 



TO PROVE MULTIPLICATIOK- 

1. Cast the nines oat of the multiplicand, and set the remaind^ 
on the left hand of a cross, as 2 in the margin. 

2. Do the same by the multiplier, and set the remainder on the 
nght hand of the said cross, as 3 in the margin. 

3. Multiply these two remainders together, and if 
the product be less than 9, set it down in the top of the 
cross, as six; but, if it be more than 9, reject the nines 
and set down the excess instead of the 6. 

4. Cast the nines otit of the product, and set the remainder in 
the bottom of the said cress ; if the top and bottom figures ax» 
e^ual, the work is right 




Case 1. 

When the multiplier does not exceed 12. 

1. Set the multiplier tinder the right hand figure in the multiple- 
cand, then multiply the several figures successively fix)m the right 
hand to the left, as the table directs. 

2. Set down the units figure of each particular product, and add 
the rest to the next product, and so on to the last, at which set 
down the whole amount. 

Examples. 

Multiplicand 76792263 6969B64 

Multiplier 2 \3> 3 \6/ 

6 V^ 5V3 

Product 153584526 /8 



Multiplicand 
Multiplier 

Product 



Multiplicand 
Multiplier 

Product 



••i*- 



96812612 
4 



45678923 
6 



20^p^ 



9689638 
5 



7894356 

7 




" f'" "'** '« .i - 



Multiplicand 
lilultiplier 

Product 

i*ii 1 1. 1 » ^ I III I. 



96766432 

6 



234567B 
9 



«•»■•-•—•■ 



*» ■<* 



S^tiDBNV'fl 0V1»E. 



11 



Multiplicand 
Multiplier 

Product 



81927364 
10 



9ie47(d 
11 



Multiplicand 

Multiplier 

Product 



13946675 
12 



8096087 
9 



Case 2. 

When the multiplier exceeds 12. ^ 

1* Set the multiplier under the multiplicand^ with units under 
units, tens under tens, &c. 

2. Make as many separate products as there are figures in th« 
multiplier, omitting the cipher. 

3. Set the first figure of each particular product directly under that 
figure of the multiplier by which it is produced. 

4. Add these several products together, and their sum will be the 
total product required. 

Examples. 

437856946 



Multiplicand 
Multiplier 

Ist Product 
2d Product 



23 



1313570838 
9r5713892 



^^ 



Total Product 10070709766 



237896564 
45 

1189482920 
^1686336 

lCrr05346280 




■^i«4>i#MkM 



Multiplicand 
MnltipUef 



678945 
43000 



Ist Product 61110505 

2d Product 2036835 

3d Product nvsrn 



^mn^mmm^mmiratm 



Total Product 29200746505 



568943 
60709 

6130487 
3982601 
3413668 



m - .*: ■ 



Ualtiplicand 
Multiplier ' 



875643296 
67 



Totd Product 68666160^ 



683647926 
89 

0O63676M14 



IS 



IHB AM KllTe4>(r 



Multiplicand 
Multiplier 

Answer 



765432896 
234 

179111297664 



Multiplicand 
Multiplier 

Answer 



4329665 

8923 



38633779255 



678954327 
667 

•n ■■ ■ ili I I i m 

384967103409 



8754326 
4567 



39981006842 



Multiplicand 
Multiplier 

Answer 



6784359 
6708 

ii ■ I « I I r • 

45509480172 



»i« !>■ I I m i 



9436785 
50083 



472622503155 



a . 



m wt ■■ p» 



Multiplicand. 
Multiplier 

Answer 



9208057 
90508 



•Jh*- 



833402822956 



.^A 



78459S 
76306 



55157588016 



■U.I.1I 



Multiplicand 
Multiplier 

Answer 



329187 
6007 



' 1977426309 



987654 
80009 



79021208886 



Multiplicand 
MoHifKer 



98765 
66789 



Answer and proof s<)^^tiied. 



41325 
62314 



Case 3. '; 

When there are ciphers at the right la^d of either the iAoIti]ri!<i' 
cand or muIf^Ker^ or at both of them. 

Rule. 

Place the sigmficant figures under one^awdKir, then.miflitiply.'bj 
them only; %d4 the- several products togothas uuLannex as many 
ciphers to the. tati^ prodnct as there art & liDCbt the. ami ftc^Pt9« 

MultipUcand 679100 930137000 

Multiplier _ 5600 9500 

Total Frodiict 380296^ 



mmmmm 



!*■■ ■ 



68a630tS0900(r 






STIJDpitT S GUIDE. 



n 



Multiplicand 35936000 
Multiplier 7364 



8196000 
59180 



579 
100 



63975 
40000 



Ans. 364569 064000 4850 89^80000 57900 2559000000 

• Case 4. 
When the multiplier is any number between 12 and 20. 

Multiply by the unit figure only ; and, as you multiply, add to ihe 
product of each single figure that of the multiplicand, which stands 
next on the right hand of the one you multiplied, and to the last 
iigui)e in the mtiltiplicand add what you have to carry. 

Examples. 

Multiplicand 65497 84916 19345 67895 

Multiplier 13 W 15 1ft 



Ans. 



851461 



1168824 



290175 



1086320 



Multiplicand 46789 
Multiplier 17 

Ans. 



12346 

16 



67891 
: 19 



S94Q6 
15 



When the multiplied ia the produiSt 4( any two numbers in the 
multiplication table. 

RVLK. 

Multiply the given sum by one of those numbers, and the product 
thence arising by the other ; the last product will be the answer re- 
quired. 

Exaxples. 
Multiply a3676byl4 Multiply 67836 by 16 

,2 3 



First product 167352 

7 



First product 203508 

5 



Answer 



1171464 



Answer 



1017540 



Multiply 36745 by 16 8943aby 18 456789 by 21 987654 by 24 



Ans. 587920 



1009848 



I « ^'1 



Multiply 56787 by 96 89123 by 132 23456 by 108 4567Bbyl44 
Ans. 



»" i^^ 



•mm^mmi^ 



■*^ 



I* ^ 



14 the american 

Application. 

1. A dollar is equal to 100 cents ; therefore, how many cetits ari& 
cotttaified in 56 dollars ? Ans. 5000 cents. 

2. Faur quarters of a cent make a whole one ; therefore, hoft^ 
many quarters are there in 50 cents ? Ans. 200 quarters. 

3. A pound sterling is equal to 20 shillings; therefore, how many 
shillings aire equal to 520 ponnds sterling ? Ans. 406 shillingg^. 

4. Twelve pence Ynake one shilling ; therefore, how many penccr 
are contained in 400.shillii^g8 ? Ans^ 4800 pence. 

5. Four farthings make one p^nny ; therefore, bow many farthings 
are contained in 72 pence ? Ans. 268 &rthings. 

6. Suppose 4Q men were concerned in the payment of a debt^ 
and each man paid 50 dollars. How much was the debt ? 

Ans. 2000 dollars. 

7. How many square feet are ip a floor that is 46 feet long ahd 35 
feet wide.? Ans. 1610 square feet. 

8. ^If a man travel 36 miles in a day, how &r will he so in 12 
days ? . ' Ans. 432 i^iiles. 

9. A merchant bought 342 hales of linen ; each bale contained 
56 pieces, and each piec^ 25 yards. How many pieces and yards 
were there in all ?. Ans.. 19,152 pieces and 478,800 yards. 

10. How many corn hills are in a field which contains 125 rows, 
with 86 hills in each row ? Ans. 10,000. 

11. If an orchard contain 126 rows, with 109 trees in each row,, 
and 1007. apples on eacll tree,- how many trees and apples are iu 
the said orchard? Ans. 13784 trees and 13830138 apples. 

12. A certain island contains 52 counties, each county 42 town- 
ships) each township 56 houses, and ea<;h hou^e 12 persons. How 
teany townships, houses, and persons are there on the said island ? 

Ans. 2164 townships, 122,304 houses, and 1,467,648 persons. 



\ SIMPLE DIVISION. 

Simple Civision is a short way of performing many subtractionjSb 
without respect to the denomination. It shows how olten one num- 
ber is contained in another, and what remains. 

There are four principal members in division ; namely : 

1. The dividendi or number given to be divided. 

2. The divisor y or number giYen to divide by. 

^. The quotient f or answer to the question, which shaws how many 
times the divisor is contained in the dividend. 

4. The remainder^ (if any) which must be less than the divisor, 
^d of the. pame name with die dividend. The divisor, dividend, and 
. quotient, are certain mcfmbers ; but the remainder is uncertain, be- 
i^Ause many questions in division bave no remainders. 



student's GUtDE.. 1^ 

Proof. ^ 

B,UL£ 1. — Multiply the quotient and di?is6r together, and add the 
ramainder to the product, which will make a sum eq.ual to the divi* 
dend, if the operation is right. 

RuLs 2. — Add all the subtrahends and remainder together, ac- 
cording to the order in which they stand in the work ; that sum will 
be equal to the dividend, if the operation is right. 

Rule 3. — 1. Cast the nines out of the divisor, and set the excess 
on the left hand of a cross, as in multiplication. ' 

21 Do the same by the quotient, and set the excess on the right 
hand of the said cross. 

3. Multiply these two figures together, add the product to the te- 
mainder, east the nines put of that sum, and set the excess in the 
top of the said cross. 

4. Cast the nines out of the dividend, and set the excess at the 
bottom of th<3 said cross ; if the operation bfe right, the top and bot- 
tom figures will agree. 



SHORT DIVISION. 

Short Division is when'the divisor does not exceed 12. 

Rule. 

Seek how often the divisor ia contained in the first left hand' ^g-^ 
Tire or figures of the dividend, under which set the result ; and for* 
each 1 that relnains add 10 to the next right hand figure ; try how* 
often the divisor is contained in that sum, set down the result, an4^ 
proceed on till all the dividend figures are used. 

£XAX]^L£S. 

Dividend. Dividend. 

Divisor 2)676367684 Divisor 3)667676895 

<ltioiient 38^183842 Quotient 269226631+^ Rem. 

2 3 



Proof 676367684 Proof 867676895 



^"■'t^"""<i"^^-^»— I- 



Dividend. Dividend. 

Divisor 4)676768654 , Divisor 5)968123456 

<laotient ieB192163+& Rem, Quotient 193624691+1 Rem, 

4 5 



Proof 676768654 Proof 1)68123456 



^ ' • h^•^ ^ •n ' . f Wl ' ltH ¥ 



■ — >p 



■♦-*«- 



Itf 

Dividend. 
Divisor 6)789012345 



'l'H£ AMERICAN 



Dividend. 
Divisor 7)678901234 



Quotient 131502057+3 Rem. Quotient 96965890+4 Rem. 

6 7 



Proof 789012345 



Proof 678901234 



Dividend. Dividend, Dividend. 

Divisor 8)567890120 Divisor 9)36126018 Diviaor 10)123456789 

' • ■■ ■ ■ ' ■' ■ I 11 " pi 

Quotient 

Proof 

' ■ ' ' ' ' : -; — 

11)98765431 12)984100836 3)100000000 4)561236412 



6)725442012 5)345401045 7)119455217 8)9000124808 



t II 



LONG DIVISION. 

Long Division is when the divisor exceeds 1% 

Rule. 

1. For the first dwidual, take as many of the lefl hand figures of 
the dividend as are just necessary, to contain the divisor. 

2. Try how often tlie divisor is contained in the said dividual, and 
set the result of this trial on the right hand of the dividend, for the 
first quotient figure* 

3. Multiply the divisor by tke quotient figure, now found-^et the 
product under the aforesaid dividual and subtract it therefi'om. 

4. . Bring down the next figure of the dividend, and join it on the 
right hand of the remainder to form a second dividual. 

5. Try how often the divisor will go in the second dividual, and 
set the result in the quotient for the second figure thereof; then, 
multiply and subtract, as before directed. 

6. But, if the seicond dividual be not sufficient to contain the di- 
visor, seta cipher in the quotient; then, affix the next figure of the 
dividend (no( yet brought down) to the said dividual, and so on, till 
a competent number of the dividend figures has been annexed to 
the remainder to form a complete dividual. 

7. Try how often the divisor will go in this complete dividual, and 
proceed on, as befi>re directed, till all the dividend figures are used. 

8. The dividual is a partial dividend or, so many of the dividend 
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iigurd» aa are taken io be divided at one time, and wnich produce 
one quotient figtire. 

EXAMPZ.ES. 

Divisor. Dividend. Quotient. Divisor. Dividend. Quotient. 

13)768685(rai29 15)136000a679( 90900178 



65 



13 



118 768677 

Il7 ' rem. 8 added. 



16 768685 iprooi: 
13 

"as 

96 



135 » •.,. 



15 



■T' " ' 



..000-26 . 450000800 
15 ^ 90000178 



117 . 135000^70 
105. 9 



129 1350002679 proof 
120 



125 
117 



9 renaninder* 



8 f^maind^t^ 



t>ivi8or. Dividend. Quotient. 

JL4) 1132613608(80900972 i 
112 14 



IHvisor. Dividend. ' Quotient 

16) 19201592015(1200099500 
16 ..... 16 



126 . 
126 



323603888 
80900972 



...136 113261*3608 proo& 
126 . 

100 
98 



32 
32 



* • • 



0109 
144 



l5St . 
]44 



19201093000 
15 

192010920IiS 
Proof. 



28 
128 



80 
80 







Hvvidead^ Quotient 

Divisor 21)89365605(4255505 

remainder. 



. . 15 'remainder. 



DividcBd. Quotient* 

Divisor 22)3678268(167194 



remainder. 



Dividend. Quotient Dividend. Quotieot 

Divisors 23)678682000(29507013 Divisor 24)906016000(377;30669 



\ remainder 

ito I -.. II I.I 



16 remainder* 



«i«i* 
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Dirter. ^Mend. Quotient. 

17) 1678686719(98746277 
103 



146 
196 



proved by casting 



136 v«/ 

119 out ax 6 this 



78 
66 



y^ 



nin^s. 



DiTinr. DttideBd. ' Qa<ti«ot. 

19)38685904(3086062 
38 

. .66 
67 ' 

114 

lOd 
96 



Ida 

102 



54 

36 



47 
34 

131 
U9 

129 
119 



16 remainder. 
t)8 is the first subtrahend. 
57=the 2nd subtrahend. 
114»the 3d. 
. . . 95=the 4th. 

aS^thedth. 

. • . . 16 =5 the remaindBr. 



10 remtunder. 



38663004 proved by adding the 
subtrahends imd remainder into 
one sum which is equal to the div^d. 



Dividends Quotient. Dividend. ' Quotient. 

DiTisor 28)263632687(9422595 Div'r, 36)883673G82af(245464911 



27 remainder. 



27 Remainder. 



42) 13662622832(325781496 



remainder. 



47)4698765432(99973732 

28 remainder. 



52)641975302g{l23456769 



remainder. 



54)36764394265(680622116 
21 renuiinder. 



63)62675436900(996022639 



64)73519676196(^5234169 



43 remainder. 


remainder. 


98)4959493d262(606b706if9 


li2)d433l6M0(i^t^fi$19^ 


remainder. 


!& itekainder. . 



J 



ttvamT'n svttm. 
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JDMV. Dividend. Qnodent DiriV. Dhridcnf. Qaotient. 

]^)8967461^»45(5eiQ73e06 t»6) 123456769000(431667094 



12J remainder. 



116 remainder. 



365)24580044985(67342569 



remainder. 



479)40006736900(83621371 
191 remainder. 



396)367467234569(614493703 ^)600000000000(949367066 



195 remainder. 



364 r^fnainder. 



-♦r- 



754)376349689136(499132^13 863)863967346604(999960336 



094 remainder. 



636 remaihder. 



987)7400689642(7486166 



^mmmmmm 



remainder. 



2345)836160631690(856701762 
.0 reraaisder. 



6432)223100967654(34666096 
5316 remainder. 



41659)756360604(16156 



0. remainder. 



7589)663056769000(90006165 



m^ 



2615 remainder. 



67646)9671360542(112625 
13542 remainder. 



6736)3965694*20704(45623769 175296)19742712000(112625 



reniaibd^r. 



^ t^mainder. 



9676)9675000123456(999696756 a]]e472)85dI«T027660(1672940 



9200 remainder. 



i^A. 



LiU^ 



remainder. 



I»9^1l!6789(l68629l(9066d00r 



dr62»4)V869787e0«^163 



'«■»«■ 



4222 remainder. 



279060 rem. 



^»6i)83i5r^^ib^^(^^^^36§^ mms)mtm\^im(^i»i49 

23094 remainder. , , ^ . 8775186 retiir. 

. < ' ■ • ■ T ig -f ' . r , " i - r T li n ■ " i .- ■ * * 



4782166S)5i0118WI89f38S4a6(43063093 



iejoaiader. 



^ 
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Cass 2. 

1. Wh^n there is one «ipher, or more, at the right hand of the 11. 
visor, it ot they may be cut off; also, cut off the same number of d^ 
ures at the right hand of the dividend, and proceed as ^n the last case. 

2. The figures which were cut off from the dividend must be 
placed at the right hand of the remainder ; but, if ciphers only 
were cut off from the dividend, they must not be annexed to the 
remainder. 

EXAMPLKS. 



Divlflor. Ditidend. Quotient. 

45|000)76453|674(1696 

45 45000 



DWiaor. Dividend. Quotieat* 

96|0000)4377610000(456 

364 960000 



314 
t70 

445 
405 

^408 
360 



8490 
6792 



76410000 
43674 

76453674 proof. 



537 
460 

576 
576 

000 



2736 
4104 



437760000 

proof. 



The true 43674 remainder. 



Divisor. Dividend. Qootient 

345|000)6092320|000( ...* 

— *^— »— .1^ 

remainder. 



Divisor. Dividend. Qbotient. 

37461000)6446679266( 

1449266 rem. 



Divisor. Dividend. Qudtient 

6073|0000)9^67426602( . . . . 

53796602 remainder.: 



Divisor. Dividend. Quotient. 

a65|00)9840000( . . . 
215 rem. 



Cask 3. 

Wh^ therdivisor is the product of any two or siore aumhera in 
the inultiplioation table. 

Rule. 

Divide the given sum by one of those numbers, the Quotient thence 
arising by the other, and so on ; the last quotient willl>e the answer 
required^ " 

Then to find the true remainder. 

RiTLS. 

1. Multiply the quotient by the whole divisor, and subtract the 
product fiom the dividend, the result will be tbe true remainder ; or» 
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it. Multiply the^la0t remainder by the p/eoeding^insor, orthela^ 
but one ; and to the product add the preceding i^qiainder; multiply 
the sum by the next preceding divisor, amd to the product add the 
next preceding remainder, and so on, till you have gone through all 
the divisors and reniainders, to the first ; the result will be the true 
remainder required. 

KXAMPT.ES. 



Divide 4678 by 16. 

4)4678 

4)1169-r^ the first remainder. 

** 29S+ 1 the second remainde^r. 
Now, 1x4+ 2=6 the true re- 
mainder ; consequently, the ' true 
answer is 292, and 6 rem^ 

Divide 367845 by 1728. 

12)367845 

12)30653+9 

12)2554+5 

212+ lOsslast remainder. 
123spreced'g divisor. 



120 

5=preceding rem. . 

125 
I2=snext pre. divis'r. 

; 1500 

9=first remainder. 

. 1509 true remainder. 
Consequently the true quotient is 
212 and 1509 remainder. 

Dividend ^367845 
1728x212^366336 



Divide 87946 by 864. 
12)87946 

9)7328+10' 

8)814+2 

101+6 last reidaittder. 
9 preceding divison 

54 
2 preceding rem* 

56 

12 the first divisor. 

672 

10 first remainder. 

682 true remainder. 



The best method of proving 
examples in this case, is— 

1st. Multiply the last quo- 
tient by the last divisor, and 
take in the last remainder. 

2d. Multiply this sum by the 
second divisor, and take in the 
second remainder, 

3d. Multiply this last sum 
by the first airisor/ and take in 
the first remainder; this last 
result will be equal to the divi- 
dend if the work is right. 



1509true remain- 
der found by th^ first rule. 
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1. Divide 9M63 by 24. Answer, 3727+ 16 remaindeiS 

2.. Divide 6730821)y 36. Answer, 18713+ 14 remainder:^ 

3. Divide S76636 by 63, Answer, 5081+33 remainder.- 

4. Divide 836782 by 84. Answer. 
6. Divide 987654 by 132. Answer. 
6. Divide 467826 by 144. Answer. 



Case 4. 

To perform division without setting down the subtrahends. 

Rule. 

Multiply the divisor by the quotient figures, as before, and subtract 
<he product of each figure in the divisor^ from the dividend, as yo|| 
produce it; set down the remainder, and carry .tsmany to the pr^ 
duct of the next figure, as there were tens borrowed before ; and so 
o|i, till all the dividend figures have been employed. 

Examples. 

DiV*r. DiTidend. QaoHtnt; Div'r. Dividend. Q^tient. 

756)7012606(9276 459)137901246(300438 

2086 2612 




5745 OVa 1764 




4536 3876 



0000 204 re mainder. 

In the first example, I find the first quotient figure to be 9, then, 
I say 9 times 6 are 54, which I take fi-om 62, and 8 remains ; next, I 
say 9 times 5 are 45 and 6 that I carry (for 6 tens which I borrowed) 
make 51, which I take from 51, and nothing remains ; again, I say 
9 times 7 are 63 and 5 that I carry (for 5 tens which I borrowed) 
make 68, which I take from 70, and 2 remains; so^ the whole re- . 
mainder is 208, to which I annex 6, with a dot, over it, and the sum 
is 2086. The second quotient figure is 2, consequently I say twice 

6 are 12, which I take from 16, and 4 remains ; next, I say twice 5 
are 10 and 1 that I carry (for 10 which I borrowed) make 11, which 
I take from 18, and 7 remains ; again, I say twice 7 are 14 and 1 I 
carry (for 10 L borrowed) make 15, which I take from 20, and 5 
remains ; wherefore, the second remainder is 574, to which I annex ^ 
f^, with a dot over it, and the sum is 5745, in which the divisor goes 

7 times; of course, the third quotient figure is 7, consequently, I say 
7 times 6 are 42, which I take from 45, and 3 remains, which I set 
down under the 5, and proceed on in the same manner, through the^ 
whole dividend. 
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APPLieATlONi .. 

t. One tiundred cents make a dollar ; therefore, how many doK 
aars are in 5000 cents ? Ans. 50 dollars. 

2. How many dollars are in 8400 cents ? Ants. 84 dollars. 

• 3. Twenty shillings malce one pound sterling; therefore, how 

Xnany pounds sterling are in 1500 shillings ? Ans. 75« 

4. Twelve pence make one shilling; therefore, how many shil- 
lings do 1152 pence make ? » Ans. 96* 

$. Four farthings made iipenoy; therefore, how many pence do 
46 farthings make ? Ans. 12 pence. ^ 

6. if a man go a journey of 432 miles in 12 days, how many miles 
did he travel each day ? Ans. 36, miles. 

7. If a man travel 36 miles in a day, in how many days will he 
gO a journey of 432 miles? Ans, 12> 

8. The expense of building a certain court-house i» 60^ dol-> 
lars, which is to be defrayed equally by 166 Inen. How much 
must each man pay ? ' Ans. 27 dollars. 

9. I am desirous to plant out 2812 apple 'trees in 19 tows. How 
many trees must I put in each row ? Ans. 1484 

10. A man planted 2812 peach trees, and pat 148 trees in each 
row. How many rows were there in his orchard ? Ans. 19* 

11. How many pieces and bales are contained in 478800 yards 
nf linen, allowing 25 yards to be in each piece, and 56 pieces id 
each bale ? . Ans. 19152 pieces and 342 bales. 

12.' Several boys went out fo gatlier chestnuts and collected 9900, 
which were so divided ampng them that each boy had 825. How 
many boys were there in company ? Ans. I2. 

13. How niany times will %. wheel, which is 208 inches in cir- 
cumference, turn round'between Richmond and Staunton, which is 
7603232 inches ? Ans. 36554 times: 



ARITHMETICAL PROBLEMS. 

Problem I.— Having the least of two numbers, and the difier- 
ence between them, given, to find the greater number. 

Rule. — Add them together, and their sum will be the greatealf 
number. 

'^ 1. The least of two numbers is 127 and their difference is 198. 
What is the greatest number ? Ans. 325. 

2. The least of two numbers is 9709, and the difference between 
them is 1192. What is the greatest number? Ans. 10901. 

Problex II.-^Havi^g the sum of two numbers, and one of them 
given, to find the other one. 

Uttle.— Subtract the given number from the giten sum/and thft 
temainder will be the other number. 



I 
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1. If 325 bid the sum of two numbers, and one of thefai 196^ 

, what is the other number ? * Ans. 1^. 

% U 10901 be the sum of two numbers, and one of them 9709/ 

what is tb^ other number ? Ans. 1 192. 

Problem III.-— Having the greater of two numbers, and the dif- 
ference betweien them given, to find the less. 

BuLK.-^ubtract the difference from the grfeater number, and the 
remainder will be the less number. 

1. If the greater of two nulnber»be 1001, and the diference be- 
tween them 825, what is the less ? Ans. 176. 

2. If the difference bett^een tWo numbers be 334, and'the great- 
er one 2000, what is the less ? Ans., 1666. 

Problem IV. — Having the divisor and quotient giveti, to find 
the dividend. 

. RuLB.-^Multiply them together, and the product will b6 the di- 
vidend, . ' V 

1. The divisor of an o{>eratioii in division is 12, and the quo- 
tient 144. What is the dividend ? Aa«« 1728. 

2. What dividend wiU produoe 9376 for the quotient, when the 
divisor Is 756 ? Ans. 7012656. 

Proqlsm V«---flaving the product of two numbers, and one pf 
them given, to find the (>tber one^ 

Rule. — ^Divide the product by the .giv^n number, and the quo- 
tient will be the numbej required. ^ . 

1. If the product of two numbers, be 1728, and one of them l44, 
what is the other number ? f Ans. 12< 

2. The product arising from the multiplication of two numbers is 
7012656, and one of them is 9276. Required the other number. 

Ans. 756^. 

• 

Problem YI.— ^Having the dividend and quotient given, to find 
the divisor. ' . , 

Rule. — Divide the dividend by the quotient, knd the quotient 
thence arising will be the divisor. 

1. A certain dividend Is 288 and the quotient 32. What is the 
divisor ? Ans. 9. 

% The quotient of an operation in division is 365 and the divi- 
dend 18980. Whatil the divisor? Ans. 52. 

Prowlem Vil^— Having the sum wt^ difference of two numbers 
given, to find those numbers. 

3ul;e. — 1. To half the sum addhalf the difference, and that sum 
will be the greatest number. 

.2. From half the sum ^ke^^.the 4ifiierence^ and the iiBinainder 
will be thfe least number. * 
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1. What are those two numbers whose sum is 144 and difTer- 
ence 3^. 

The sum 144-r2s=72 the half sum. 

The difference 32-f-2=16 the half difference. 

Therefore, 72+ 16=88 the greatest number, and 72—16=56 thie 
;least number. 

Proof. 88+66=144 the given sum. ^ - 

And 88—56=32 the given difference* 

2i What are those two numbers whose sum is 2000 and differ^ 
ence 1200 ? Ans. 1600 and 400. 

Problem VIII. — Having the sum of two numbers, and the differ- 
ence of their squares given, to find those numbers. 

Rule. — Divide the difference of their squares, by the sum of the 
two numbers, and the quotient will be their difference. You will 
then have their sum and difference to find the numbers by problem 
the seventh. 

1. What are those two numbers whose sum is 32, and the differ- 
ence of their squares 256? 

32)256(8 the difference of the two given numbers. Now, by the 
seventh problem. 
To 16 half of the given sum. 
Add 4 the half difference. 

20 the greatest number. 
And from 16 the half sum. 
Subtract 4 the half difference. 

12 the least number. 

2. What are those two numbers whose sum is 2000, and the dif- 
ference of their sqtiares 240000 ? Ans. 1600 and 400. 

Problem IX.^-ltaving the difference of two numbers, and the 
difference of their squares given, to find those numbers. 

Rule. — ^Divide the difference of their squares by the difference 
of the numbers, and the quotient will be their sum. You will then 
have tneir sum and difference to find the numbers by the seventh 
problem- 

1. What are those two numbers whose difference is 20, and the 
difference of whose squares is 2000 ? 

20)2000(100= the sum of the two given numbers. Now, by the 
seventh problem, To 50 the half sum. 

Add 10 the half difference^ 

60 the greatest number. 
50—10=40 the least number. 

2. What are those, two numbers whose difference is 50^ and 
the difference of whose squares is 5000 ? Ans. 75 and 25. 

3 
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Al^PtlCATION OF THE PROBLEHg. 

1. I once borrowed a number of dollars from my friend, and liaVb 
since paid him 275 ; I still owe him 125. How many did I bor-* 
row at first. Ans. 400 dollars. 

2. A boy put 750 ha^lenuts in two bags, one of which hel^360. 
How many were in the other bag ? Ans. 370. 

3. If I sell ^oods to the amount of 1090 dollars, and receive 825 
in payment, what sum remains due to me ? Ans. 175- 

4. A gentleman by his wiilieft his whole estate to be equally divi- 
ded among his 12 children, each one of whom received 1275 dollars. 
What was the whole amount of the estate ? Alas. 15300 dollars. 

5. The sum of 4600 dollars is ,to be distributed among a regiment 
of soldiers, so that each one may have 25 dollars. Please to mform 
me how many soldiers there were in the said regiment ? Ans, 184. 

6. A gentleman who happened to die intestate, left a tract of 
land containing 520 acres, which was so divided among his chil- 
dren that each one inherited 65 acres. How many heirs were 
there in his family ? Ans. 8. 

7. Two men, namely, A and B, together deposited 1000 <!ollars 
in the Bank of Virginia, but A put in 200 dollars more than B. 
Please to inform me the amount of each man's deposite ? 

Ans. A deposited 600 dollars and B 400. — By problem 7. 

8. Two boys, namely, Alejsander and Benjamin, had 14 marbles 
apiece when they commenced playing, but, after several games, 
Benjamin refused playing any longer, because he had lost some of 
his marbles, at which time it was found that the difference of the 
squares of the numbers, which each of them then had, was 336. 
How many marbles had Benjamin left, and what number did he lose ? 

Ans. He had 8 left, and consequently he lost 6.«— By problem 8» 

9. Said Henry to his friend Charles, my father gave me 12 sup- 
ples more than he gave to my brother James, and the difference of 
the squares of our separate parcels was 288. Now, if you are 
arithmetician enough to tell how many he gave to each of us, you 
i^hall have half of mine. 

Ans* He gave Henry 18 and James 6.— By problem 9. 



DECIMAL FRACTIONS. 

A decimal fraction is a part, or parts of a unit, denoted by a dot 
]daced before it — th\|s, .5 .25 and .125 are decimal fractions. The 
first figure after the aot is so many tenths of a unit, the second 19 
so many hundredths, the third, so many thousandths, &c .They are 
Commonly read .5 tenths, .25 hundredths, .125 thousandths, ^^ 
But, more convenient and equally accurate^-thus^ .5 decimals, .25 
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decimals, .125 decimals, .1334 decimals, &c«, partictiiariy \^hen' 
there are many figures to be expressed deciiQally* 

A mitt number is composed of a whole number and a decimal-— 
thas, 12.Q, 4.25, 6.375, are mixt numbers ; the figures on the left 
hand of the dot are whole numbers. 

Cipheny joined on the right hand of decimals do not aher their 
value, for .5 ,bO .500 .5000, &c. are decimals of the same value. 
But, when they are placed on the left hand, they decrease tbeir value 
in a ten*fold proportion--— thus, .5 .05 .005 .0005 are all different in 
value, because the significant figure is removed further Sx>m the 
decimal point in each successive expression. 



NOTATION OP DECIMALS. 

We may consider tcni/^ as a fixt point, from whence whole numbers 
proceed, infinitely increasing towards the lefl hand, and decimals in- 
finitely decreasing towards the right hand to 0, as in t&e following 

Table. 
Whole numbers. « Decimal fractions. 

>■ m 1-^ ■ I ■ ■ ■. > ■■ I I II I I I A 11 I ■■ '. 



80 

a 
o 



09 

§ 






o 

o 

9 



Cm 

o 

\< 

8 



00 

O 



S 



i i 

§ I 

■a -3 

6 5 



CQ 



CQ 

o 



S 

a 
s 

M 
3 



^ ^ '5 ^ 3 .g ^ 



Of 



:5 a 



CO 



1 






•5 -ts _ 
^ d g 2 *^ "^ =3 



=* -S 3 3 S I 



23456780 

From the above table it is self-evident, that, in decimals as well as^ 
in wkoie numbers j each figure takes its value- according to its dfstatice 
from the place of unity. The decimal point must not be omitted, 
because a decimal fraction cannot be distinguished from k whole 
mmber without it. 



ADDITION OP DECIMALS. 

Rule. 

1. Place the numbers, whether mixt or pure decimals, under each 
other, accoraing to their value — that is, units under units, tens un- 
der tens, &c. 

2. Place tenths under tenths, hundredths under hundredths, &c« 

3. Add them together as in Simple Addition.. 
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4. Point off so many figures at the right hand of the total sum, 
as are equal to the greatest number of decimal places, in any one 
of the given numbers. 

EXAUPLES. ' 



46846.6 


4.8625 


.8368 


.67836854 


7368.57 


64.4 


364.65 


.3210234 


683.885 


67.68 


6.5 


.567890 


68.7685 


' 0.9 


.365 


.12345 


5.a36525 


9.0 


18.785 


.6789 


.2654 


0.5 


.8 


.012 


.56 


86.25 


.25 


.34 


.8 


4.375 


8.5 • 


.5 


54975.285425 


237.9675 


400.6868 


3.22163194 


.1275 


.9 


.426789 


987. 


, .0005 


.87 


.000009 


654. 


.005 


.654 


.900000 


32. 


.05 


.321 


.9876543 


1. 


.5 


.0987 


.9876642198 


•1 


13345. 


.65432 


.8765 


.98 


4.75 


.123456 


.987 


.987 


93.125 


.7890123 


.89 


.98761 


6.16JJ5 


.45678912 


.9 


.98765 


/ 


I 







Application. 

1. What is the total sura * 19.073+ 2.3597+^23. +.0197581+ 
3478.1+ 12.358 ,!► Ans. 3734.9104581. 

2. What is the total sum of 429.+21.37+355.003+ 1.07+ 1.7 ? 

Ans. 808.143. 

3. What is the total sum of 5.3+ 11.973+49.+ .9+ 1.7314+34.3? 

Ans. 103.2044. 

4. What is the total sum of 973.+ 19.+ 1.75+ 93.7164+. 9501? 

Ans. 1068.4165. 

5. Add 450. +31.47+376.004+ 1.08+456. +.76+ .05 together. 

Ans. 1315.364. 

6. Add 2476.8^71 + 94.9 + 9.8941+867.05+84.9+271.007+ 
5.1008 together. Ans. 3809.699. 

7. Add 4. +.5+ .01 +.001 +.0009+4.388+ 1.0001 into one sum. 

Ans. 9.9, 

8. Add 1000.+.00009+5.25+6.5+ 100.125+50.06+838.0649 
together, " ' Ans. 1999.99999. 



fevmoENT'd atriD£; * ^ 

SUBTRACTION OF DECIMALS* 

Rule. 

l^Iace the numbers according to their value ; then subtract as in 
whole numbers, and point off the decimals, as in addition. 

Examples. 

Trom 1793.13 L 46. 6. lIU.llll 

Take 817.0569376 0.9999 9.875 0.9555 22*2.3334 



Rem. 976.0730625 x .0081 36.125 4.0445 888.7777 

Application. 

i. What is the difference beti^een 171.195 and 125.9176?. 

Abs. 45.2774 
^ 2. What is the difference between 219.1384 and 195.91 ? 

Ars* 2o.2264« 
'3. What is the difference between 480. and- 245.0075 ? 

Ans. 234.9925. 

4. What is the difference^etween 94.1 and.5.2112? Ancu 88.8888. 

5. What is the difference between 10. and .00001 P Aps. 9.99999* 

6. What is the difference between 1000. and 333.3334 ? 

Ans. 666.66 66 



m i n .ii 



MULTIPLICATION OP DECIMAU5. 

RVLC. 

1. Set the right hand figure of the multiplfer under therigiM: haul 
figure of the multiplicand ; then, mnltiply preeisely as in waltipdl* 
cation of wbole numbers. 

2. Count how many decimal figures tliere afe in holh the factors 
together ; then, point off that many figures at the right band ^ the 
product for decimals. 

3. If there are not figures enough in the product, supply the de- 
fect by prefixing ciphers to it, before you place on the decimal point ; 
which must not be omitted. 

NoTS. — When any number, either whole or mixed, is multipli- 
ed by a decimal-firaction, the product is always less tban the miild^ 
plicand, in the same proportion as the multiplying decimal b less 
than a unit, or 1* 

Examples* 
MttltipUcand .000041 .00000715 

Multiplier .000017 \4 ^^ 23. 




287 /4\ 2145 

41 . ^ 1430 




l>roduct .600000000697 .00016445 answer. 

•3 ♦ . 



Multiplicand 48. 
Multiplier .48 


4.6 

5.8 
26.68 


AMERICAM 

437. 686.78 .3 759 
.75 .25 .945 


Product 23.04 


327.75 171.6950 .3552255 


Multiply .84179 
By .00385 


32.1 
98.7 


.63478 
.8204 


.385746 
.00464 


.0032408915 


3168.27 


.52077 3512 


.00178986144 


Multiply -09 
.09 




345678 
J02507 


.172839 
2050H 


.0081 


35434.414746 


85434.414746 



Case 2. 

To contract the operation so as to retain 'as many decimarplaces 
Ui the product as may be thought necessrary. 

Rule. 

1. Reverse the multiplier, and set it under the multiplicand ; so 
that its unit's place may stand under the lowest 4iecimal figure, that 
iei to be retained in the product. 

2. In multiplying, reject all the figures on the right hand of the , 
multiplying digit, observing to increase the first figure of each line 
by adding 1 for every 8 in the product. of the omitted figure by the 
multiplier. 

3. The first figures of every respective product must stand direct- 
ly under each oUier. 

Examples. 

« 

1. Multiply 27.14966 by 92.41035 and retain only four decimal 
figured in the product. 

Contracted. Common way. 

27. 149 86 multiplicand. 27. 14986 

Multiplier=53 014.29 reversed. 92.41035 



24434874 
542997. 
108599. 
2715. 

81. 
14. 



13 


574930 


81 


44956 


2714 


986 


108599 


44 


542997 


2 


24434874 


. 



2508.9280 



2506.9280 65051t» 



•^r* 



«iw^ 



■MP" 



MM 



tmfmm 



.^r 



student's guide* 



31 



)L Multiply .7854 by 2.348 and 3. Multiply 3.4667 by 1234 and 

retai^i 3 decimals in the product, retain 4 decimals in the product. 

.78 54 3.4567 

843.2 432.1 



1571 

235 

31 

7 

1.84 4 answer. 



34567 

6913 

1037 

138 

4.265 5 answer. 



4. Multiply .248264 by .725234 and retain four, five and six figur^i 
in the several products respectively* 

.248 264 .2482 64 .24826 4 

527. 2527. 4 32527. 



The .180 



.18005 



.180049 products 



DIVISION OF DECIMALS. 

Rule. 

1. Annex so many ciphers to the dividend as wiU make the de- 
cimal places thereof equal to those in the divisor at least. 

2. Divide precisely as in whole numbers, and, from the right 
hand of the quotient, point off so many figures for decimals, as the 
decimal places of the dividend exceed those in the divisor. 

3. If the quotient do not contain so many figures as the rule re- 
quires to be pointed otlT, supply the deficit by prefixing ciphers to 
the lefl hand of it, before you place on the decimal point. 

4. Ciphers may be annexed to the remainder, and the quotient 
carried on to any degree of exactness. 

Note 1. When the dividend is greater thap the divisor, the quo- 
tient will be greater than the dividend ; but, when the dividend is 
less than the divisor, then the quotient will b^ less than the divi- 
dend, and in the same proportion as a unit is greater or less than 
the dividing decimal fraction. 
2. Division and multiplication prove each other reciprocally. 

Examples. 

In this example there is one cipher 
annexed to the remainder 12, which 
make the decimal places of the dividend 
three ; therefore, two figtires are point- 
ed oiT at the right hand of the quotient 
as decimals, because there is one deci- 
mal figure in the divisor, for the decimal 
places of the divisor and quotient count- 
ed together must be equal to those in 
the dividend. 



1 Diviior. Dividend. Quotieot 

2.4)2039.64(849.85 
192. . 

119 
96 

236 
216 

204 
' 192 



12.0 
120 



mm 



imfm 



m^ 



*m ' p ' ^ 
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*• ^'^iS!!;v ,i&!l^A°iL^^^JS!5}i?Ilb^, In t^^ secoad example^ 

»19)-}JTO41O74»(-Q00W80e7l the divisor having no. d^ci' 

*^^" • ' • • mals, the quotient must have 

gjl so many as there are in the 

Q^y dividend; wherefore, I have 

. prefixed three ciphers to the 

1771 left hand of the first quotient 

1752 ^gure, before I pat oa the 

■* -- y decimal point* 

1792 



1554 
1533 



219 
219 



3. l>ivi»r. Dividend. Qaotient. In the third example, the divii- 

.3719)^.0000(102.178+18 ^gnd, being a whole number, must 

^ ^^* * have at least so many ciphers an- 

glQQ nexed to' it as there are decimals 

Y^3g in the divisor, and so fiir the quo- 

. tient will be whole numbers ; then, 

662.0 by annexing more ciphers and 

371 9 continuing the operation, we ob- 

^^^ tain decimals in the quotient ac^ 

^ ^ cording to the nik. 

99770 
29752 



Remainder 18 



P H I . 1^ 



^' ^'ife mliwyiar^t^l^ ^» ^^ ^^"''^^ example, theH^ ate 

.l^).W0071U(.U00«i8 ping decimals in the dividend, includ- 

^^ ing the two ciphers annexed. The 

g5 divisor has three decimals,and there are 

750 three figures in the quotient, which 

■■ make six, and the three ciphers prefix*" 

10 00 ed4o the first quotient figure make up 

10 00 nine decimals, which are equal in num- 
ber to the decimals in the dividend. 



i*i-*< 



6. Divide 1. by 25. Ana. .04 

6. Pivide 6. by .37fi Am. IQ. 
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7. Divide 

8. Divide 

9. Divide 

10. Divide 

11. Divide 

12. Divide 

13. Divide 

14. Divide 

15. Divide 

16. Divide 

17. Divide 

18. Divide 

19. Divide 

20. Divide 

21. Divide 

22. Divide 
^23. Divide 
24. Divide 
%. Divide 



.05 by .625 

.6 by ,375 

.863972 by 92. 

89. by .853 

80.3 by 2.2 

80.3 by 22. 

the number one by .04 

.71 by .000568 

5. by .825 

71. by .000568 

14 by .7854 

234.70525 by 64.25 

9. by .9 

.8 by 8. 

7. hf .875 

.7 by .875 

.07 by .875 

222. by .365 

.48624097 by 179. 



Ans. .08 

Ans. 1.6 

Ans. .009391 

Ans. 104.3376+272 rem. 

Ans. 36.5 

Ans. 3.65 

Ana. 25. 

Ans., 1250. 

Ans. 6.060606+50 rem. 

Ans. 125008 

Ans. 17.825+2450 rem. 

Ans. 3.653 

Ans. 10. 

Ans. .1 

Ans. 8. 

Ans. .8 

Ans, .08 

Ans. 608.219178+30 rem. 

Ans. .00271643 



DIVISION OF DECIMALS CONTRACTED. 

RlTLE. 

1. Find the first quotient figure, as in common division* 

2. Let each succeeding remainder be a new dividual, and for eve- 
ry such dividual reject the right hand figure of the preceding divisor. 

3. Increase the next subtrahend by adding 1 for every 8 in the 
product of the omitted figure. 

4. When there are not so many figures in the divisor as are re- 
quired to be in the quotient, continue the operation, as usmal) till 
the number of figures in the divisor and those wanting in the quo^ 
tient are equal ; then use the contracted method to find the re»t< 

1. Divisor. Dividend. Qootieot. 

.3719)38.0000(102.178 
3719 



O. Divisor. Dividend. Quotient. 

945)3552255(3759 
2835 



8100 
7438 



7172 
6615 



371)662 

• 372 increased by 1. 

37)2^ 

• 259 

3)31 

31 increased by 7. 



94)557 

472 increased by 2.^ 

9)85 
85 increased by 4. 

~0 



< * m ■ " 
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3. Diviior. DWideod. QoofimA 

92.41035)2508.9280650510(27. 149dB 
1848 2070 



92,4103)660 7210 

6468725 increased 4 



02.410)138485 
92410 



93.41)46075 
36964 



92.4)9111 

6317 increased by t 

92.)794 

740 increased by 4 

9)54 
54 







"••- 



ROUND DIVISION. 

This method of performing divbion has not appeared in an j 
Arithmetic that I have seen. The operation is the same as in the 
fourth case of Simple Divjsion, except bringing down the figures 
from the dividend, which is not done in this case. It is the most 
concise method I have ever learned, and becomes quite easy with, 
a little practice. 

Examples. 
L Di?i«or. Difidend. Quotient. In this example, the first dividual is 
946)746394(789 7463, which contains the divisor 7 times^; 

84110 ^^^ ^ ^^ ^ ^^^ ^^^^ ^^ ^^^ figure 3, 

g5Q and say 7 times 6 are 42, which I take 

Q from 43, and.l remains ; this sum I set 

down under 3, and say 7 times 4 are 28, 
asid 4 that I carry (for 4 tens which I borrowed) make 32, which I 
take from 36, and 4 remains ; this sum I set down under 6, and 
then say 7 times 9 are 63, and 3 that I carry (for 3 tens which I 
borrowed) make 66; this sum I take fix>m74, and 8 remains,which 
I set down^ under 4, and the whole remainder.is 841 ; next 1 set 
a dot over 9, and the second dividual is 8419: the second quo- 
tient figure is 8, consequently I say 8 times 6 are 48: this sum 1 
take from 49, and 1 remains, which I set down under 9* and say 8 
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times 4 are 32, aad 4 that I carry (for 4 tens whkh I borrowed) 
make 36 ; this sum I take from 41 under S, and 5 remains, which i 
set down under 1, and say 8 times 9 are 7% and 4 that I cany (for 
4 tens which I borrowed) make 76 ; this sum I take from 84, and • 
8 remains, which I set down under 4, and the whole remainder id 
851 J then I set a dot over the last figure, and the third dividual is 
8514 : the last ^juotient figure is 9, of course 1 say 9 timed 6 are 54 : 
this sum I take from 54, and nought remains, which I set down un« 
der I, and proceed on in the same way, and nothing remains aU 
round. 

2. Diyiaor. Dividend. Quoiient. The Curious and inqui- 

Sh2-41035)2508.92866565i6(27.149e6 ^^^^^ student will please 
660 7210100010 \^ "^^^^ ^^'^ example at 

13 848686920 ^^^ ^y .,}^»g division 

4 60756260 ^ convinced 

91 1 1740 ^^ *^^ propriety of using 

79440 ^^*® method in prefer- 

5gQ ' ence to any other, not- 

withstanding it is too dif- 

ficult for young begin- 
ners, unless they work their questions at large by the common rui^ 
and set down the several remainders as in the above examples. I 
learned the above method of performing division of a travelling geo* 
tleman, who never authorized me to publish his name. 



FEDERAL MONEY. 

Federal money being purely decimal^ is, of coursoi added, sub^ 
tracted, multiplied, and divided in the same manner as decimals. 

NOTATION OF FEDEEA.L MONEY. 

Rule. 

1. In setting down sums of federal money, the cents are pkce4 
on the right hand of the dollars, and separated from them by a dot, 
in the same manner that decimals are separated from whole num- 
bers. 

2. If the number of cents bf less than 10, a cipher must be put 
in the ten's place ; and if there are no cents in the given Bum, two 
ciphers are placed on the right hand of the dollars. 

3. If the dot) which separates the dollars from the cents be re^ 
movedi the whole sum may be called centsy or -decimals of a doAm* 
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4. If the sum be cents only, separate two figures 'from the right 
hand Tor cents, and all, on the left hand of the dot, will be dollars, 
which is fully exemplified in the following r 



Table. 



is 



^ '^ ^ 



OD 



Ctf 



5 S Oh O 



.J3 






)-4 



-t; o ^ <? 
g^ o, o g g 
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« .§ g g ^ 

> .1 ■■ I pA. , ,,« »^ A O ^ 

6 '6 4 3 2 1 . 1 2 3 4 5 6 &c. as in decimals. 

N. B. In calculations of federal money, we commonly say, so 
many dollars, cents, mills and decimal parts of a mill ; instead of 
saying, so many eagles, dollars, dimes, cents, &c. Wherefore the 
above table may be read 654 thousand 3*21 dollars, 12 cents, 3 
mills and 456 decimals of a mill. Consequently, any number of 
dollars, dimes, cents, mills, &c. may be simply expressed in dollars 
and decimal parts of a dollar. Thus, 21 dollars and one dime are 
expressed 21 dollars and .1 tenth, or 21 dollars 10 cents. 12 dol- 
lars, 4 dimes, 7 cents, 9 mills, are equal to 12 dollars 479 decimals^ 
pr 12 dollars, 47 cents, 9 mills. 99 dols. 9 dimes, 9 cents, 9 mills, 
9 tenths, are expressed, 99 dols. 9999 decimal parts of a dollar. 



ADDITION OF FEDERAL MONEY. 

The denominations of federal money, are 

10 mills (m.) make 1 cent. c. 

10 cents make 1 dim^. d. 

10 dimes 1 dollar. $ or D. 

10 dollars 1 eagle. E. 

Rule. 

Place the numbers so that those of like name may stand di- 
rectly under each other. Then, add them together as jn deci- 
i#als. - * 
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EXAHPLBB. 




WyitAMi ilnwii acHMird* 


Writi«»ii <l«wii in dnU 


Written (Viwn do- 


ing to thc« table. 


lam, cent* aud milla. 


cinially. 


i 1 if' =3 
A tS Q O ^ 


DoUani. «. m. 


$ .DeeUBal» 


99-9.9.9.9 


999 . 99 , 9 


999.999 


88 • 8 • 8 . 8 . 8 


388 . 88 , 8 


388.888 


57.^.5.4.3 


576 . 54 , 3 


576.543 


81.0. 1.2.3 


210 . 12 , 3 


« 210 . 12 3 


45.^.7.8.9 


456 . 78 , 9 


456.789 


09 . . . 2 . 5 


90 . 02 , 5 • 


90.025 


04 . . . . 7 


40.00,7 


40.007 


00 . 8 . 9 . . 1 


8 . 90 , 1 


8.901 


00 . . 2 . . 3 


.20,3 


.203 


00. -0.0.5 


. 00 , ,6 


.005 


277, 1 .4.8.3 


2771 . 48 , 3 


2771 . 48,3 



1. I have written down the above example three ways, in order 
to convince the student of the propriety of using the decimal pro* 
cess. 

2. When a question is written down in dollarf--, cents end mills, 1% 
is necessary to separate the mills from the cents by a comma. 

3. When a question is written down decimally, the two first fig<^ 
ores OB the right ha^d of the. decimal point are cents, the next one 
mills, and the rest decimal parts of a mill. , 

4. Sometimes it is very convenient, in business, to use the firac* 
tionspf a cent, instead of the mills, &o. Therefore : 

4 of a cent is equal to ^25 decimals of a cent, or 2 mills and 5 
tenths. 

^ of a cent is equal to .5 decimals of a cent, or 5 mills =.005 of 
a dollar. 

f of a cent b equal to .75 decimals of a cent, or 7 mills and .5 

tenths. 

• 

N. B. In adding the fractions, we always add the top figures to- 
gether, and divide the jsum by the lower one ; but as ^ is used in- 
stead of }, we add the lower figure 2, in the place of the top L 
Therefore, the student will be careful to add those figures^ only, 
which are marked with +, in the first example, and proceed in the 
same manner with the remaining eilamples. If the remainder is 
1, set down ^» if it is 2, set down ^, and if it is 3, set down f , un- 
der the column of fractions, aud add the qaotieint to the first column 
of the cents ; then, proceed as before directed. Observe this note 
in sterling money, See. 

4 
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"Examples botu watg. 

Geoti. c» m. 8fc» Cents. c. m. &v. S (k t C« «njL 

.(Wi+ .0625 .564 .56 25 6.m 5.12? 

. 12 J+ . . 1 2 50 .62 J .62 5 6. 18| 6. 18 75 



.18f+ .1875 .68| .68 75 7^1i 7-3125 

.31i+ .3.125 .81i .8125 8.37J 8.37 5 

.37*4- .3.750 .87* .875 9.43| 9.4375 

.43fH- .4.3 75 .93| ,9375 10.87J 10.875 

#1.50. $1.50,00 $4.50. 4.50,00 47.31^ 47.31,25 

1.431 1.43,75 3.93| 3.93,75 42.18J 42.18,75 

mmmmmi^^^ mmmmmmmmmmmm iaaai.s.ai«B lawMSKMaai^ ■^mmmmt^^mitm mm^mmmmm^^mm 

1.50. L50 4.50 4.50 47.3Ji 47-31,25 



.08^ 0.66} 5.6^ 9.91| 

.162 0.834 4.33^ 8.08^ 

.33^ 0.91| 3.16| 7.16S^ 

.4l| 1.08| 2.58^ 6.33^ 



.58^ 2.16| 1.83| 5.00 



1.581 5.66| 17.58^ 36.50 

i. Ill II I III! m » I III I I II a I II I 

Application. 
L Add 99 dols. 6| cents, 78 dols. 56| cents, 37 dols. 62^ cents, 73 
dols. 68| cents, 18 dols. 81^ cents, and 81 dols. 93| into one total 
sum. Ans. 389 dols. 68f . 

2. Add 187 dols. 12^ cts., 781 dols. 18| cts., 694 dols. ^ ets., 
486 dols. 31^ cts., 271 dollars 62^ cts. and 172dols. 87^ cts. together. 

Ans. 2603 dols. 18 cts. 75 decimals. 

3. I have bought a bible for 4 dols. 87^ cents, a dictionary for 2 
dols. 62^ cents, an arithmetic for 93| cents, an introduction to the 
English Reader for 37^ cents, an English Reader for 62^ cents, a 
sequel to the English Reader for814, what did the whole hill of ar* 
tides amount to? ' Ans. 10 dols. 25 cts. 

4. 1 have bought cloth to make a coat for 16 dols., a hat fot 7i 
dols,, shirting linen for 7 dols, a pair of shoes for 2 dols. 18f cents, a 
pocket handkerchief for 87| cents, and paid the tailor 6 dols. 43| 
cents. How much money did 1 lay out in all ? Ans. 40 dollars^ 



SUBTRACTION OF FEDERAL MONEY; 

Rule. 

Place the less number under the greater, so that dollars may 
stand under dollars, cents under cents, &e. Then iiubtract as in 
decimals. 



Examples. 

Proiir99. 1 .5.4.6 854.54.5 764.87,1585 

Take 79 . 2 . 7 . 5 . 8 498 . 76 . 6 «8 . 93 , 1% 



Rem. 19. 8.7.8.8 355.77.9 485.94,400 



$ c. m. Dots, c. m. Dots, c- m 

From 987. 00,0 iOOO . 00 , 495621.00,1 

Take 889.76,5 999.00,2 486738.02,* 



APPLICATION. 

1. Subtract 25 cents from 100 dollars. Ans. 99 dole. 75 cents. 

2. Subtract 37 cents 5 mills from 1 eagle. 

Ahs. 9 dols. 62 cents 5 mills. 

3. Take 1 mill from 1 dollar. Ans, 99 cts. 9 milb. 

4. Take .25 decimals of a cent from 25 dollars. 

Ans. 24 dols. 99 ets. 75 decimals. 

5. Tafce 9 dols. 12^ cents from 50 dollars. Ans. 40 dols. 87i cts. 

6. Subtract 62 dols. 62 cents 5 mills from 10 eagles. 

Ans. 37 dols. 37^ cents- 



MULTIPLICATION OF FEDEflAL MONEY. 

Rule. 

1. Multiplication of Federal Money is performed, in all respects^ 
like multiplication of decimals. 

2. When you Have pointed'^ off the decimals in the product ac- 
cording to the rule given in multiplication or decimals, all the fig- 
ures on the right hand of the milU, or third place of decimals, are 
so many decimal parts of a mill. 

3. But, if there should be a fraction of a cent in the given sum, 
instead of mills, &c. as ^, |, -J, &c. you must multiply the top fig- 
ure of the fraction by the multiplying figure and divide t^at product 
by the lower one — set down the remainder (if any) under the givea 
fraction,' and add the quotient to the product of cents, then|>roceed 
as in multiplication of decimals. 



Case 1. 

When the multiplier does not exceed 12 — set it under the right 
hand figure of the sum giveft to be multiplied, and multiply a$ abov^ 
(directed. 



i.>- 



4$ TIIS AMERICAN 

$ d, e. w, $ d. c. rir. $ </. c. fiK ^ €, nu $ r. «• 

Multiply 144.9.8.9 g6J>8.5 340.5.6.3 79.87.5 69.75.8 

Bjf. 2 3v 4 5 6 

An3. 239.9.7.8 *ii96.3.5.5 1382.2.5.2. 399.37.5 418.54^ 

•^MMMM*^^M^^i^«a^^^ M^^V^^B^H^MH^iaMMB^a^k^HM^^^^^MMB^i^^i^^^^ ^BB>^Mta^M^^^B^^BW^ ^B^H^IB^l^ia^H^Ba^B^^ ^.maa^^^i^HHMB^^^i^M WriH^^I^HB^^B^PiH^B^^i* ^H«a^^^^^^^^M^^ 

$ c. m. $ m. $. c. m. $ r. m. %, c. m* 

Multiply 461.36.4 97.93.75 125.62.7 C74.12.5 999.99.9 

Bj 7 8 9 10 11 



Ans.. 3229.54.8 783.50.00 1130.64.3 6741.25.0 10999.98.9 

■I III.. I I ■ ' ■ ■' ■■ ■ 

Examples 
" With cents, and the fractions of a cent. 

Multiply .06^ .08'jt .12^ J^| .183 -^H 37^ 43*1 
By 4 5 6. 7 8 9 10 12 



Ans. .25 .41f -75 $1.16^ $1.50 $2.8 1| $3.75 $5.25 

Case 2. 
When the multiplier exceeds 12, and is the exact product of any . 
two numbers in the multiplication table. 

Rule. 

Multiply the given sum by one of those numbers, and that pro- 
duct by the other one ; the last product will be the answer required. 

N. B, if there should be no i'raction in the given sum, proceed 
by common multiplication of decimals. 

EXAMPLE'S. 

1. Multiply 56 cents by 14. 2. Multiply 56} cents by 15. 

By parts. Common Way« By parts. Commqn way. 

. .56 cents. .56 cts. .56} cents s= .5625 decimals. 

2 14 3 15 



1.12 224 1.68} 28125 

T 56 5 5625 



$7.84 Answer. $7.84 $9.43? Ans. $9.43,75 . 

3. Multiply 62^ cents by 16. 4. Multiply 66| cents by 18. 
62^ cents = .625 decimals. 68# cent6s=6675 dec. of $1. 

i 16 6 18 



2.50 3750 4.12^ 55000 

4 625 3 6875 



•▼■ 



$10.00 Ans. $10.000 $12.37^ An8.$ 12.375 m.= 12.37^ 



firSPWBKT*!* ouiT^fii 
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'(^ Multiply 

6. Multiply 

7. Multiply 
a Multiply 
9. Multiply 

10. Multiply 

11. Multiply 

12. Multiply 
> 13. Multiply 

14. J^ultiply 

15. Multiply 

16. Multiply 

17. Multiply 

18. Multiply 

19. Multiply 

20. Multiply 

21. Multiply 

22. Multiply 

23. Multiply 

24. Multiply 

25. MulUply 

26. Multiply 

27. Multiply 
2& Multiply 



.75 cents by 20. 
.66| cents by 24. 
.8l| cents by 25, 
.83| cents by 27. 
..87|centB, by 28. 
.9l| cents by 30. 
.93| cents by 32. 
.06J cents by 36', 
.OSl cents by 42. 
.12| cents by 48. 
.1€| cents by 54. 
.18| cents by 56. 
.25 cents by 60. 
.31:i cents by 64. 
.36 cents by 66. 
.37^ cents by 70. 
.56| cents by 72. 
.58j cents by .84. 
.62 i cents by 96. 
.75 cents by 108. 
.81^ cents by HO, 
.83| cents by 121. 
.87i cents by 132. 
.93^ cents by 144. 



Answer, 15 dollars. 

Answer, 16 dollars. - 

Answer, $20.31^ cents. 

Answer, $22.50 cents. 

Answer, $24.50 cents. 

Answer, $27.50 cents* 

Answer, $30. 

Answer, $2.25 cents. 

Answer, $3.50^ cents. 

Answer, $6.00. 

Answef-, $9.00. 

Answer, $10.50 cents. 

Answer, $15.00; 

Answer, $20.00. 

Answer, $23.76 cents. 

Answer, $26;25 cents. 

Answer^ $40.50 centa. 

Answer, $49.00. 

Answer, $60.00* 

Answer, $81.00.' 

Answer, $97.50. 
Answer, $100jB3^ cents. 
Answer, $11^50 cents. 
Answer, $135. 



1. Multiply 

2. Multiply 

3. Multiply 
4; Multiply 

5. Multiply 

6. Multiply 

7. Multiply 

8. Multiply 

9. Multiply 

10. Multiply 

11. Multiply 

12. Multiply 



With Dollars, Cents, 

2.1^ by 21. 

3.25 by 22. 

4.37A by 35. . 

5.4i| by 44. 

6.56| by 63. 

7.62| by 77. 

8,66^ by- 80. • 

9.87| by 9&. 

33.33^ by 33. 

56.62J by 64. 

333;3a|by 99. 

234.37^ by 144. 



&c. 



Arrswer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer, 
Answer; 
Answer, 
Answer, 



$ cV 
45.33|: 
71.50. 
153. 12|. ' 
238.33^.' 
413.43f . 
587.12f 
693.33|.^ 
869.00. 
1100.00. 
3624.00. 
33000.fM. 
33750.00. 



/ 



M*l 



Case 3. 

When the inultiplier e^ceeda^ 12^ and iaiTot thr^Aact^pf(kluet*^df 
4ite6 two ntfBAberfi in ih^'DMikii^ieatieii-ldMe. 



i^ 



t«e american 
Rule. 



1. Choose two nfiinbers that will produce the nearest product to* 
the given multiplier, and proceed with them, as in case the second ; 
then add or subtract for the deficiency orjexcess. 

2. If the sum given to be multiplied be dollars and x^ents only, 
or dollars, cents, nulls, &c., proceed by multiplication of decimals. 

. Examples. 



1. M4iltiply m cents by 13. 
12 



Product 1.50 by 12 



The same by decimals. 
12^ cents =.125 deci^ials. 

13 



Add 12^^ for deficiency. Answer, 1.62,5 ) . *. 

r.m. J 



Answer, $1.62^ cents. 



$c. 



2. Multiply 183 cents by 17. 



.75 
4 



The same by,. decimals. 
.1675 decimala of ^ dollar.. 
17 



$3.18,75 answer, as before. 



c. 



3.00 
•18f added. 



Answer, $3.18f cents. 



3. Multiply 31J by 19 decimally. 
.3125 decimals. 
19 

«5.93,75- 



4. , Multiply 2 dpls, 371 cts. by 31. 
$2.37i 



Another wny. 
$2.37i 
10 < 



a.50 

8 



23.76 
3 



Product v76.00 by 32^' 

Subtract 2<;87^forthe excess of 31 « , ,~it^«t \»^ 

Ai5?o^S7 Product 71.35 by 30 

$733^ cents answer. ^dd . 2.37ifor the deficiency 



$73.62^ cents, as before.. 



The samo^by decimals. 
$2.37& 
31 

r- N. B. By comparing the pre- 

2 375 ceding examples, the student must 

71 25 be. coqvinced in favor of the de- 

■ cimal method of calculation, both 

|k73.()!i^ answefits before, for conciseness and perspicuity. 
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3< Multiply .25 cents by 23. . Amawer, 4)5.75 cents. 

6. JVfaltiply .375 n^ills by 26. Answer, (9.75 cents. 

7. Multiply .45 cents by 29. Answer, $13.05 cents. 

8. Multiply .50 cents by 34. Answer, $17.00. 

9. Multiply .56^ cents by 37. Answer, $20.81| cents. 
10. Multiply .62^ cents by 39. Answer, $24.37i^ cents. 
H. Multiply .81^ cents by 41. Answer, $33.3l| cents. 

12. Multiply .87^ cents by 43. Answer, $37.62| cents. 

13. Multiply $1.93| cents by 46. Answer, $89.12| cents. 

14. Multiply $2.12| cents by 47. Answer, $99.87| cents. 

15. Multiply $3.25 cents by 51. . Answer, $165.75 cents* 

16. Multiply $4.35 cents by 52. Answer, $226.20 cents. 

17. Multiply $5.62J cents by 53. Answer, $298. 12i^ cents. 



Case 4. * 

When there is a fraction, as ^, §, J, &c. in the. multiplier. 

Rule. 

1. Multiply the given sum by the whi^le number only; then add* 
f» ^i or f , of the given sum to that product, and the sum thence 
arising will be the answer. Or, 

2. Multiply the givensum.by the top figure of the fraction and 
divide the product by the lower one-«-add the quotient~to the pro*- 
duct by the whole number, and the sum thence arising will be the 
answen , 

Examples. 

1. Multiply 24 dels. 60 eta. by 5^^^ 2.Mult. $44.45 c. 6 mills by 6^. 

2)24.66 4)44.49,6 

5, 6 



123.00 266.73,6 

Add 12.30=^ th^. given sum. Add 1 1.11,4=1 the givin sum. 

$135.30 cents, answer. $277.85,0 m. answer. 

3. Mult.$12.36ctsv9millsby4^. 4. Malt. 7 dds. 25 cts. by 4$. 

8)12^,9 2)7.25 

4 4 . 



49.47,6 29.00 

Add 4.12,3=i given sum. 2) 3.62^=;^thegireaaam > _, . 

^ l.ei|=4thegiTen sum J ~* "" 

#53.09,9j(v answer. 






•*p|i^" 



$34.43| cents, answer. 



44 



9li^* AtfSftlGUlN 



5. Muk. a dolsiM ceittfi by ISg. 6. Mult. 8 dols. 35 cts. by Iji 



4)2.54 
15 

38.10 

84|=Jthegiv*nsum> _« . 
84|=the8ame ^ -ta«.. 

39:79^ cents, answer. 



c. 

8.25 
11 



8.25 
3 



7. multiply 7 dols. and f by 12. 
12 



12x5-^8^7.60 



90.75 5)24.75 
4.95=J added. 

4.95 

$95.70 answer. 



8. Multiply lOdols. by 6J. 

' db eft 

f 10x6=60 c. 

Mx 7rr.8=: 8.75 



84 
7.50tis| added; 

$91.50 cents, answer; 



$68.75 cents, ans. 



*^-*M*««MM*ia.W.9aMi^ 



■ < l I * S 0* 



Case 5. 

When the multiplier exeeeds the product of any two numbers ia 
the mulliplieatioB table.. > 

Multiply decimally, or change the factors and proceed by one ot 
the foregoing cases. 

BXAMPLS^. 

1. Multiply .06i by 378. The factors changed- 

.Q6J cts. =.0625 decimals of a dollar. 4)378 

378 ' 06 J . 



5000 
4375 
18 75 



$ €«. 



$33425»r=23^% aMweri 



■ >|i n ».l 



2268 
94.5 

■ I »ii 

Answer 23.62,5 

$ C. Nl. 

-■■■-■ 



$ c. 
9,. Multiply 0.12J by 176. 

3. Multiply 0.18| by 244. 

4. Multiply 1.25 by 325. 

5. Multiplyc 2^374 by 4sl$^ 
& Multiply 3.56 by 532; 
7. Multiply 4.62J by 678. 
IK Mttltipl]F&a8|>;l7,8^. 



mk,m * 



$ d 

Answer, 22.00 
Answer, 45.75 
Answer; 406.25 
Answer, 988.00' 
Answer, 1862.00 
A»n8wer, 3135.75 
Answer* 1776.00 
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. Appliqation, $ c. 

I^ What will 9 oran^33 cast, at 12 V cents a pistye? Ans. 1,12,} 

% What vf^ilUQ lbs. ofsiiirar cost, at 16|cts. per Ib.^ Ans. L663 
8. What Will 1.1 gallons of molasses cost, at 37^ cts. 

per gallon? Ans* 4.12| 

4. Whit will 12 bushels of rye cost, at62J cts. per 

bushel ? Ans. 7.30 

5. Whit will 13 yards of velvet cost, at 75 cts. per 

yard ? Ans. . 9.75: 

6* What will 14 lbs. of coffee cost, at 18 J cts. per. ' 

pound ? Ans. 2.62^ 

7. Whit will 15 lbs. of sugar cost, at 25 cts. per 

pound ? Ans. 3.75 

8. What will 16 yard:* of satin cost, at O'j^ cts. per 

yard ? Ans. 15.00 

9. What will 17 yards of muslin cost, at $1.25 cts. 

per yard ? Ans. 21.25 

10. What will 18 bushels of corn cost, at 56 cts. per 

bushel? Ans. 10. 12 J 

11. What will 39 yards of cloth cost, at $2. 37 J cts. 

per yard? Ans. 45.12^ 

12. What will 20 yards of fino linen cost, at $1.12^ 

cents per yard ? Ans. 22.50 

13. What will 21 yds. of calico cost, at 66§ cts. per 

yard? Ans. 14*00 

14. What will 23 skeins of sewing silk cost, at .06^ 

cents per skeiii ? Ans. 1.37^ 

15. Wh.it will 23 hanks of thread cost, at .08^ cts. 

per hank? Ans. 1.91^ 

16. What will 24 gallons of wine cost, at $1.62 J 
cents'per gallon? Ans. 39.00 

J7. What will 25 gallons of cider cost, at 18| cts. 

per gallon ? Ans. 4.68| 

16. What will 26 lbs. of iron cost, at .07 Jets, per lb. ? Ans. 1.93 
19. What will 27 lbs. of steel cost, at 27J cts. per lb, ? Afls. 7.42J 
20i What will 28 lbs. of loaf su^ar cost, at 22i cts. 

per p3und ? Ans. 6.30 

21. What will 642 pipes cost, at 5 mills each ? Ans. 3.21 

22. What will 48 yards of ferret cost, at .06^ cent* 

per yard ? Ans. 3.00* 

23. What will 74 yards of tape cost, at .07 cts. per 

yard? Ans. 5.18 

24. What will 64 yards of cambric cost, at $ 1.45 cts. 

per yard. Ans. 92.80 

25. What will 87 barrels of corn cost, at 2.56J per 

burrel? Abs. 223.15): 
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$ CU- 
SS. What will 49 11m. of coffbe eost, at 16 cents per 

pound? Ans. 7.84 

S7. What will 341 pair of shoes cost, at $1.45 cts. 

per pair? Ans. 494.45 

28. What will 214 pair of stockings cost, at $2.04 

cents per pair ? Ans. 436.56 

29. What will 36 yards of coating cost, at $3.00 cts. 

7 mills per yard ?' Ans. 108,00,2 m^ 

' 30. What will SlT^yards ot velveret cost,at $2. 12 cts. 

5 mills per yard T Ans. 673.62,5 m. 




DIVISION OF FEDERAL MONEY. 

Rule. 

1. Division of Federal Money is performed;- in all respects, like 
division of decimals. . 

2. When you have poinled off the decimals in the' quotient ac- 
cording to the rule given in divisioi^of decimals^ the two first figures 
on the right hand of the decimal point will be 'cents, the next one 
mills, and the rest decimal parts of a mill. 

3. If there should be a fraction of a cent in the given sum, in-* 
stead of the mills, &c.| as t^, }, |, &c., continue the operation, as 
above directed, till two decimal figures are obtained in the quotient 
for the cents ; then multiply the remainder (if any) by the lower 
figure of the giv^n fiiaction^ and add the upper one to the product; 
divide that snm by the same divisor, and the quotient will be so 
many parts of a cent, according to the figure you multiplied by, 
wliich must be annexed to the cents in order to complete the answer. 

EXAHPLES. 

L Divide 21 dots. 12^ cts. by 13. 2. Divide Sdols. 56^ cts. by 19. 
13)21. 12^(1.62^ answer. 19)3.56i(0J8f aaswer. 

13 19 

"S 166 

^ 152 

26 4 

_ 4 

6 — 

2 I9)57(J of a cent. 

— 57 

13)13(4 cent* _ 

13 

r •• f "" - ' - ^- - ^ - — , I ^ ^ I L I L I I I I ■ * ■ ■ ■ ■ ■ - ■*- 
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3 


. Divide 70 dollars by 21. 


4. Divide 603 dollars by 48. 


1 


21)70.00(3.33^ answer. 
63 


48)603.00(12.561 answer. 
48 




70 






1^ 




63 


« 




M 




. lo 

63 


4 




27d 
240 


• 


7 
3 


1 




aoo 

288 

• 




21)21(iofacent,' 




4 




21 






48)48(i<jfaceiit 




■"■■ 






48 




00 


• 




0" 




* 

A short methods 




AiBother^way. 




7)70.00 




6)603.06 




3)10.00 




8)100.50 




$3.33^ answei 


r. 


$12.56| answer. 


5. < 


8)4^1.18,76 , 6 


. 8)17e»4.76,0 7. 3)2^.81,25 


Ans. 




1 

A # 9 






■ ^ ■»>ji 


• 






». 8 


)315.6d,& 

• * . * • • 


9. 9)348. 

• • . 


c in. 

53,% 

• • • « 


10. 4)2^^ 11. r)5SiMfi 


Aim 


• *«•» •*.•• 


12. 


Divide 


4^M by 


6. 


jknswer, a7.08| 


13. 


Divide 


196.62$ by 


7. 


Answer, 28.37^ 


14. 


Divide 


266.661 by 


8. 


Answer, 33.33^ 


15. 


Divide 


300.00 by 


9. 


Answer, 33.33} 


16. 


Divide 


000.911 by 


11. 


Answer, 00.08^ 
Answer, 0.06; : 


17. 


Divide 


0.75 by 


12. 


i 18. 


Divide 


8.431 by 


16. 


Answer, 0.56; 


19. 


Divide 


10.00 by 


16. 


Answer, 0.6^ 


90. 


Divide 


12.37$ by 


18. 


Answer, 0.68} 


«1. 


Divide 


16.00 by 


24 


Answer, 0.66| 


^9^0% 


Divide 


30.00 by 


82. 


Answer. 0.93$ 
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ApPLICATIOrC. ^ C0 

1. If 9 coeott'DUts cost $1.12^ cts. whet will 1 cost? Ans. O.IS^ 

2. If 10 lbs. of sugar cost $IM% cts. what will i lb. 

come to ? Ans. 0.16} 

& If 11 yards of ginghsm cost $ 1.06^ cts. what will 

1 yard come to ? Ans. 0.41} 

4. If 12 bushels of rye cost $7.50 cents/ what will 1 

bushel cost ? Ans. 0.62^ 

5. If 15 lbs. of su^ar cost $3.75 c. what will 1 lb. cost ? Ans. 0.25 

6. If 17 yards of muslin cost $21.25 cents, what will 

1 yard cost? ' Ans. 1.25 

7. If 24 gallons of wine cost $19, what will 1 cost? Ans. 1.62^ 

8. If 25 gallons of cider cost $t.C8^ ccntS; what will 

1 gallon cost? Ans. 0.18} 

9. If 64 yards of cambric cost $92.80 cents, what will 

1 yard cost ? Ans. 1.45 

10. If 87 barrels of corn cost $*223.15^ cents, what wi!l 

1 barrel cost ? Ans. 2.56} 

11. If 317 yards of velveret coFt $&73.G2^ cicnts, what 

will ] yard cost ? Ans. 2.12} 

12. If 532 sacks of salt ccst $18€2, what will I cost ? Ans. 3.50 



COMPOUND ADDITION. 

Compotind Addition is the adding of several sums or qaantities 
of different denominations into one totil sum or quantity. 

General Rule. 

1. Place the sums or qui:ntlties so that those of the same d^ 
nomination may stand directly under ouch other. 

2. B3jin at the right hand and add up the first column—divide 
(he amount by as many of the same denomination as will make 1 
of the next greater. 

3. Set down the remainder (if any) under the said coIumB, tad 
add the quotient to the next column. 

4. Continue the process to the last column, and cct down the 
whole amount. 



I. OF STKRLING MONEY. 

» 

The denominations of Sterling Money, arc- 

4 farthings (qrs.) make 1 penny, d. 
12 pen 30 make 1 shilling, s. 

20 shillinjs make L pound. £• 
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Examples. 



201S4 9D124 SO 12 4 

£ J. d, ars^ Xt *• ^ QT^ £ s* <L gri» 

7 13 71 3 19 114 9 16 7i 
« 14 ^ 2 18 10| 8 15 6| 

8 16 9| 3 6 If 7 14 5f 

9 18 4i 1 10 7| 6 " 
1 7 2i 9 10 4 5 

1 3 If 1 17 l| 4 
6 2. 4 16 12| 3 

2 1 lOJ 3 17 8. 2 




)0 


iO 


13 4 


£ 


. J. 


d.q. 


371 


10 


11* 


60 


19 


ll 


9 


«0 


6: 


•0 


15 


9. 


a 


Its 


n 





00 


10^ 


9 


18 


00 





16 


84 



43 15 101 31 17 5. 49 3 7. 454 00 6f 

36 i T. 27 17 ej 39 6 Uf 82 09 H 

«^»^B^M^^^^B«H^^W^HB^ flftHIHM^M^^i^^l^^^M^^l^^iM «^M^^^^»^^H^i^H»9iHiWMM«* ^^■^■^■^ii^MIP^Pn^M^^B^iMMBto*^* 

43 15 lOJ 31 17 5% 49 3 7. 464 DO fij 



£, M. d, an, £ «. J. frt. £, s, 

99 19 11| 123 07 04^ 678 18 


d. frt. t X; 


d.i 


112 9 19 


111 


88 18 8J 321 09 07J 954 19 


111 19 10 


4 


77 17 71 9 00 OOi 321 17 


10^ 267 15 


4 


66 16 6| 13 06. 100 00 


00. 374 13 


3? 


55 15 4. 0, 16 10^ 000 00 


7i 67 12 


6. 


44 00 .^ 9 10 00. 000 00 


4i 8 11 


3. 


3 00 4^ ^00 00 . 009 01 


6. 19 


6. 


,19 6^ 00 10} 300 OQ 


1^ 00 


lOJ 






11. OF TROY WEIOHT. 




The denominstions of 'Troy Weight are — 




24 grains ^grs.) make 1 pennyweight, dwt. or pww 


20 pennyweights make 1 ounce. 


OZ. 




12 ounces make 1 pound. 


lu 




Troy Weight is used for weighing jewels, gold, silver, pearls, 


diamonds, electuaries, liquors, and all other 


things "whicli are 


not 


. subject to gross weight. 






Examples. 


4 




29 12 20 24 


t 




U$, »oz. dwt. grt. /te. oz, dwi, gn. 


/*•. (%. diot. 


gn. 


19 ll 19 23 14 10 11 18 


, 19 11 19 


23 


66 10 18 22 11 11 10 20 


: 18 10 18 


22 


74 9 17 21 6 6 4 22 


00 00 18 


,16 


92 8 16 20 1 8 18 23 


16 00 00 


20 


67 7 15 19 4 7 19 18 


00 10 00 


12 


16 6 14 16 9 8 12 20 


08 00 00 


00 


• ... 


• 




5 




J 



90 THE AllBRtCAlf 

Direction. — 1. Add up the column of grains as in Sijnple Ad^* 
dition and divide the sum by 24, (because ^ grains make 1 penny- 
weight) — set down the remainder (if any) under the column of grains 
and ftdd the quotient to the cohimn of pennyweights, 

2. Add up the pennyweights in like manner and divide the sum 
. by 20, (because 20 dwts. make 1 ounce)-— set down the remaihdei- 

(if any) under the column of pwts. and add the quotient to the col- 
umn of ounces. 

3. Add up the ounces in the same manner and divide the sum by 
12, (because 12 oz. make 1 pound, Troy Weight)— rset down the 

- lemaiader (if any) unjdor the column, of oz. and add Ihe ijuotient 
to the column of pounds. 

4. Add Up the pounds ^s before directed, and set down the; whole 
amount. 

^ 5. Cut off the top line, as in Simple Addition,. and find the amount 
of the rest ; then, if this last amount and the top line when added 
together produce a sum equal to the whole anl6unt of the seven! 
quantities, the operation is right. 



111. (DP AVOIRDUPOIS WEIGHT. 

The denominationa of Avoirdupois Weight 

16 drams (dr.) make 1 ounce. ol. 

16 ounces make 1 pound. lb. 

28 pounds make 1 quarter. * qr. 

4 quarters, (or 112 lbs;) make T hundred weight, cwt 

550 hundredweight make 1 ton. T. 

Avoirdupois Weight is used for weighing cotton, hemp, flax^ 
leather, iron, steel, tobacco, sugar, coffee, and all other articles of 
merchandize, which are of a coarse and drossy nature, and th^re^ 
fore subject to gross weight. 

Examples. 

16 16 90 4 28 16 16^ 

OZ9. dn, 7\ cwt, gtt» it* oz$, drt 

15 15 86 Id 1 27 6 2 

12 14 95 18 3 96 15 16 

13 13 00 17 3 '^ 14 14 

14 12 00 00. 2 24 13 13 
11 11 1 27. 14 15 
10 10 :< 20 ; 12 12 

9 9' 9 18 3 4 !00 00 

8 8 2 16 1 00 16 





90 


4 


iB 


T. 


ael. 


m. 


li. 


7 


19 


3 


^ 


6 


10 


2 


20 


5 


7 


1 


19 


4 


6 


3 


26 


3 


.18 


2 


25 


1 


17 


1 


24 


1 


16 


3 


23 


9 


12 


'2 


18 



-♦*« 



I 1 



BiiiEOTtoM^-^1. Add np the column of drams, as in* Simple Ukd- 
ditionj;*and dhride the sum by 16, (beeause 16<irs.nnake ioaw)— act 
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t]he remainder under the column of drams, and add the quotient, to 
the ounces. 2. Add up the ounces and divide the sum by 16, (be- 
cause 16 ozs. make 1 lb. Avoirdupois Weight) — set the remaind-^ 
er under the ounces and^add.the qpo^iefit to< the pounds. 3. Add 
up the poundf and divide the sum by 23, (because 28 lbs. make 1 qr. 
of a cwt.)— d^t the remainder uiider the pounds and' add the quo- 
tient to the quarters.' 4. Add up the quarters aiMl»<ttTide the sum 
by 4, (becausie:4 qrsvmake^ !• owt.)^ — set^ llib remainder tnder the 
quarters, and add the 4|ubtieDtito the hundreds weight* 5* Add up 
the hundreds weight anid divide the sum* by 20^ (because 20 cwt. 
make 1 ton)r<Aset the remainder under .the hundreds' weight and add 
the quotient to the tons. 6. Add up the tons and set down the 
total sum. 7. . I^rov^ th^ operation, by th^ Kd« ^ivte^, u^er Sii^pie 
Addition, and ajso uoder Troy Weight* 



rv. OF APOTHECARIES WEIGHT. 

The denominations of Appthecanes Weighit are—. , 
2^ grains (gri) make' 1 scriiple. ^ O orsc. 
. 3 SQiupljss m^ke 1 drachip. ^ or dr., 

8 drachms ' make .1 outtce, . '^.lorjoz. 

, 12 ounces make 1 pound. JS^^r lb. 

Apothecaries use this weight in compounding their medicine, but 
buy and sell their drugs by Avoirdupois Weight. • 

EXAMPLES. 
10 12 8 3 90 

ft. 5 5 9 gr, .5 . 3. 3. 3 gr- l$iKB<:!TiON.T-.l. Add 

19 11 7 2 19 56 7 3 1 18 up the qolumn of grs. 

18 10 6 1 IS. 71 U 7.2 19 apd divide, the sum by 

41 9 5 2 17 36 10 6 2 17 20, (b^caus^ 20grains 

10 8 4 2 16 63 6 7 1 16 make 1 scruple)— set 

9 7 3 1 14 . 74/ 10 4 2 J9 the; remainder under 

8 10 2 1 15 19 4 3 2 18 thegr^ins.andaddthe 

6 9 7 2 13 67 7 2 1 14 quotient to the scru- 

56 6 6 2 12 41 6 6 1 12 pies. 2. k.^ up the 

12 9 5 1 11 10 ' 7 6 2 16 scruples ^nd'diVide the 

^ ■ ■ ' ' , ■ " " sum by 8; H^cause 3 

scrupleamafee 1 dr.)-^-. 
set the remaiMfder un^ 



der the scruples, and add the c(uotient to the drachms. 3. Add up 
thedrs. and divide the sum by iB/ (because 8idrachms make 1 ounce, 
set the remainder under the dts.rand add the quotient to the ovneesi. 
4. Add the ounces and divide ithe sum by 12,! (because 12 ouiKies 
makje 1 lb, Apothecaries Weight)*Hiiet tl:te.remiunder uiider the ouik-.^ 
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c«8, and add tlus quotient to the ppands^ 5.. Add the pounds and 
sc^t down the wholi^ amounts. 



V. OP WOOt WEIGHT. 

The denominations oC Wool Weight are-^ 

7 pounds (lb..) make 1 clove, cio.. 

2 cloves, or 14 lb*. make 1 stone, st. 

3 stones *Biake 1 tod« to.. 
SJ* tods, or 182 Ibft; make 1 wey. w. 
2- weys, or 364 lbs. make 1 sack* sa. 

12 sacks makB 1 last.. la. 

Wool W<sight is supplemental to Avoirdupois Weighty and 19 
used for weighing wool and cotton in the laige factories of Europe^ 
and probably may be introduced into our American factories. 

Examples. 

DjRECTioN*«oWhen 
g you have to divide 
5 by 6}, which may 
sometimes occur — 
you must multiply 
the total sum of the- 
tods by 2,and'divide 
the result by 13, (be- 
cause 13 half tods 
make 1 whole tod,)^ 
332 3 .^ 1 3 then set down half 

the remainder un-. 
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6 
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add the quotient ta- 



nw^ 



332 3 •} 1 3 the weys. 



VI. OF CLOTH MEASURE. 

The denpniinations of Cloth Measure are— 

24 inches (in.) make 1 nail. ha.. 

4 nails, or 9. inches, make 1 quarter of a yard. qr. 

4 quarters make 1 yard. yd. 

5 quarters make 1 English elL / £. E. 
3 quarters make 1 Flemish ell* F. E. 

6 quarters make 1 French ell. Fr. E. 

Note 1.— -The yard is used for measuring all sorts of woojlen and' 
cotton goods, wrought silks, linen, tape gartering, &c. 

Note 2. — The English ell was formerly used. fon measuring a par^ 
titular kind of linen called Holland.. 



\ 
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KoTE 3. — The Flemish ell is 


used, in measuring tapestry. 






Note 4.— The yard is now commonly used in ill cases. 






Examples. 
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39 2 7 16 1 3 
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67 8 61 2 3 


69 6 7 
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26 4 6 


42 


4 
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VIL OF DRY MEASURE. 








The denominations df Dry Measure are-^< 


• 




• 


52 pfnts * (pts.) 


make 1 quart. 


qt.> 






4 quarts 


make 1 gallon. 


ga- 






2 gallons 


make 1 peck. 


pk. 






4 pecks 


make 1 bushel. 


bu. 






5 bushels 


make 1 barrd. 


bl. 






4 bushels 


make I'coom. 


coo 


• 




2 cooms, or 8 bushels, 


make 1 quarter. 


V^ 






4' quarters 


make 1 chaldron* 


ch. 






5 quarters 


ma^e 1 wey. 


W. 






2 weys 


make 1 last. 


la. 






Note.— A chaldron of coals, is 36 bushels. 






. 



Dry Measure is used to measure corn^ wheat, rye, oats^poiatoes, 
beans, peas, timqjthy seeds, clover seeds, salt, sand,, coals, apd al 
other dry articles. 
The standard bushel is 18^ inches wide, and 8 inches deep^ 
A gallon of dry measure contains 268| sojid inches, and a bush- 
el 2150} solid inches. 

Examples^ 



ck. 
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8 
7 
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9 



4 9 4 4 2 4 9 

coo* im. pts., go. . qisi pt9. 
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3 



I 
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1 
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1 
1 
3 



1 
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1 
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1 
1 
1 
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3 1 


68 


3 2 




3 .1 


67 


1 3 




2 1 
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VIIL OP WINCHESTER MEASURE. 

The denominations of Winchester Measure 
2 pints (pts.) make 1 quart. qt 

2 quarts ' make 



2 pottles 

8 gallons 

9 gallons 
2 firkins 

2. kilderkins 



make 
make 
make 
make 
make 



1^ bis., or 54 gttls. make 



1 pottle. pot. 

1 gallon. ga« 

1 «firkin of ale. nr. 

1 firkin of beer. fir. 

1 kildefkin. kil. 

1 barrel. bl» 

1 hogshead. hhd. 



Winchester Measure is used in measuting ale, beer, cid^r,. perrf. 
methegUn, vinegar, &c. 

f E^AHPI<ES. 

bl». Jkil. Jtr. gal, pflt. ^Ii. pU,, 



b(M. 


kii. 


fir. 


K- 


JWt. 


f 


?' 


26 






7 




« 


3T 




* ^ 


6 




1 
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5 




I 


\- 


12 






4 




1 




10 






3 




1 




13 






2 


•^- 


1 





9 
9 
9 

8 

9 
6 



1 
I 
1 
1 
1 
1 



1 
1 
1 
1 
1 
1 



6 
7 
6 
8 
6 
5 



1 
1 
I 
1 
1 
1 



1 
1 
1 
1 
1 
1 



If 
1 
1 
\ 
1 
1 



IX: pF WINE MEASURE. 

The denominatiouii of Wine Measure ^e-^ 
4 gills . (gi.) |nake 1 pint. pt 

make 



2 pints 

4 quarts 

5 gallons 
10 gallons 
42 gallons: 



1. quart. qt. 

make 1 gallon. gal. 
make 1 half anchor, hf. an. 
malce 1 anchor. . an. 
make I tiqrce. tier. 

1 puncheon, pun. . 

1 hogshead, hhd. 

1 pipeorbutt.pi.orbut. 

1 tun. tun. 



2 tierces, or 84 gallons, make 

' *. OS gallons' ' make 

2 hogsheads make 

2 pipes, or butts, make 

Wine Measure is used in measuring all sojrts of strong liquors, 

as brandy, whiskey, rum, and wine.. 

£XAM^X.B8* 

2 .2 63 4 3 4 
T, pi, nlid» eri, ^. pt, gi. 



4» 1 1 «2 3 1 ^ 

76 1 1 61 2 I 3 

14 1 1 42. 2 2 

12 1 1 39 2 3 

16 1 1 40 2 1 2 

14 1 1 24 2 3 



Sat Itllt 
a 



70 
40 



40 
26 



37 36 



2 
3 



0- a 

1 » 

a 



68 1 43 2 1- 
22. 36- ^. 0- 
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X. OF LONG MEASURE. 

The: denominations of Long Measure are— - 

3 barley corns (b.c.) make 1 . 

4 inch^ make 1 
12 inches make 1 

3 feet make.: 1 

6 feet make _ 1 

S yards, or 16 J feet, m^ke 1 

poles make 1 

5 filriongs make 1 
3 ihiles maWe 1 

*20 Idasruetf fliake. 1 



60geogiiiphic,dr> ^^^ 1 

69^ English miles ) 



inch. 


im 


hand. 


ltd. 


foot. 


A. 


yard, 
fathom. 


t ^ 


rod,perch,oi 


r pole.per. or po. 


furlong. , 

... 9 _,- , 


fur. 


mile. ^ 


Ml 


league. 


le. 


degree. 


^ d6g. 


degree. 


. deif. or o 



Long Measure is used to measure the distance from one place 
to another, and also 16 aso4i%aii^ the true length of any particular 
^ing, without regs^ to its breadth. The hand ia uaai^ to measure 
horses. Th^ fathom is used to measure depths. 

EXAMPI^ES. 
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40 
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8 40 5i 3 12 3 
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mt fttki. pa. yds.fi, in. be. 

376 7 10 6 2 9 1 


132 


18 2 


6 


38 


289 


a 


10 


2' 


267 6 8 4^ 1 8 2 


194 


17 1 


6 


37 


789 


9 


9 


a 


182 5 39 4 2 10 2 


96 


16 2 


4 


36 


799 


1 


9 


2 


289 7 24 6 2 11 2 


42. 


15 1 


^ 


3» 


876 


a 


■ .7 


2 


126 6 10 ^ 1 1» 1 


30 


14 2 


■ 2 


34 


988 


2 


6 


2 


\ * 



Asftwer 1244 1 15 2|, 2!^ 
867 2 4 2 ft 1 
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Proof 1244 1 16 2J 2 2 



XL Ot LAND OR SQUARE MEASURE. 

The denominations xif Latid Measure are-^ 

144 square inches (sq. is.) make 1 square foot. ft. 

9 sqUarefenet make T square yard. - yd,*. 

30:1 square ykrds make 1 square pole. po. 

40 equarei poles ifi^ke 1 squafe robd.^'oro. 

4 s quare -roods — mak^^ 1 acre. - A«- 

Land Measure, is utfed to measure land and gardeners' wnrlc. 
The first part is used to measure plank, glass, pavements, plaster- 
ingr#frffisc6!ffilg7 tiling, flooring; fodfiKg; and ever jT 5!Kef diffien)^ 

»i0is: of t^^ snd'bTBadtb only; 
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EZAKPUfl. 
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496 2 28 
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878 3 32 


1243- 6 
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19 


3 


86 


671 2 28 


999 6 


140 


99 


3 


38 


664 3 38 


168 4 


142 








/ 







Add up the column of square inches, as in Simplei Addition, and 
divide the sum by 144, (because 144 square inches make 1 square 
foot,) set the remainder under the aquare inches, and add the quo- 
tient to the^quarefeet; then proceed with the r^st according to.< 
{bfmer directions. 

XII. OF SOLID MEASURE. 

The denominations of Solid Measure are — 

1728 solid inches make 1 solid foot. 

^ solid feet / make 1 solid yard. 

40 solid feet of round timber,6r>*^ i .^^ ^. i^. j 

80 of hewn timber j °^« 1 ton, or load. 

128 solid feet, that is,. 8 in ^ 

length, 4 in widths and 4 > make 1 cotd of wpod. . 
m height > 

Sdlid Measure ii used in measuring all solid bodies, or things 
that have length, breadth, and depth. 

NoTE.-^The wine gallon contains 231 solid incher, and ^e beer 
gallon 282. A gallon of dry measure contains 268} solid inches, 
and a bushel 2150} ditto. 

Examples. 

I7SB 50 17S8 




.S 



I ill -I t 

1727 6 49 1727 

68 8 32 1648 

578 7 48 1268 

1683i 3 37 1472 

1572^ 6 34 1674 
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127 


1787 


376 


100 


1669 


637 


78 


987 


236 


99 


29 


120 


126 


896 



m. 



m^-*^ 
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XIIL OF TIME* 
The denominatioBS of Time 



60 seconds 
6D minutes 
24 hours 
7 days 
4 weeks 



(sec.) make 1 minute. mia^ 

make 1 hour. hr. 

make 1 natundday^da. 

make 1 week. wk. 

make 1 month.. mo. 



la months, 1 day, and ) , 

6 hours 5 "*^® 

12 calendar months make 



1 Julian year. yr« 
1 common year. 

The number of days in each calendar month may be designated! 
in the following manner : 

Thirty days are in September, 

In April, June, and November; 

In all the rest just thirty-one, 

Except February alone, 

Which has but twenty-eight, in fine^s. , 

Till leap year gives it twenty-nine.. 

Now add them up, and let me hear 

How many days are in the year. 

As sure as you and I'm alive, 

There's three hundred and sixty-iive.. 

N. B. When the year of our Lord cam be divided by 4 without- 
a remainder, it is leap-year or bissextile ^ centurial yeaWi excepted. 















Examples. 
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Add up the column* of seconds as in Simple AdditioQc an4 divide^ 
the total sum by 60, (because 60 seconds make 1 miQute)-«'9et the 
remainder under the seconds and add the quotient to tto col^mn of 
minutes — proceed on adding up the several columns and dividing - 
their respective sums by the numbers placed over'each column, tiUi 
jou arrive at the last; then set down the whole sum as before directed.. 
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XIV. OF MOTION OR CtRCLE MEASURE 

The denominations of M6ti6ii (in the heaif^nly bodies) are— 

60 seconds ('Q make 1 prime, or mnute. ' 

60 minutes ( (M make 1 degree. ^ 

30 degrees (O) make 1 sign. «. 

12 signs (si) niake 1 complete circle. 

The zodfac is a great circle of the sphere, or globe, containing: 
the 12 following sigas, througii. which the son is siippoBed to pass 
once in every solar year. • 

* w 

THIS NAMES OF THE 12* SIGNS OP tHE ZOIHAC. 

The Stt» ehters 
Aries, Op March 20th. Libra^ sii= September 22nd. 

Taurus, y April I9th. Scorpio, ill October 22nd., 

Gemini, Jj May 20th. Sagitarins, "^ Norember 2l8t. 

Cancer, Jg Jnae 2Ut CapriccHU, v5 Becember 2Ist., 

Leo-,, ^ July '3Snd. Aquarius, ^ January 19th., 

Virgo, X(^ August 22nd. Pisces, 3^ February 18th.. 

Motion, or circle measure, is principally used in astronomical 
computations, as eclipses, solar and lunar transits, 8i;.c. 
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. OF DUODECIMALS. 




* . 








The- denominations of Duodecimals are 


.— . - 










12' fourths 


('"') mak« 


1 third. 


/// 










1» thirds 


VA make 


1 second. 


// 










12 seconds 


( " ) make 


1 iaoh. 


^ or in; 





12 inches ( ' ) make 1 foot. fl. 

Duodecimals are supplemental to Square Measure, and are u0«d^ 
iA measurhxg all sorts of painting and joliiery, glazing and IlNUlo^-^ 
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Tj, plastering, w^inseotting, ceiling of TQOmjei, &l6. to a greater de^* 
gree of exactness than that mea&uFe will admit of alone. 
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L 'Bought a horse for ISdBj a saddle fbrSiS 18s. 10*d„ a bridle for 
igis. 6d., a cow- for 4^ lOsl 3d.; i quantity of hay for BiB, and a 
quantity of corn for 12iS 13s. T^d, How much did the whofle cost ? 

Ans. 46i& 28.* 3d. 

2. A store Meper opened his store on'Monday and received 12^6, 
on Tuesday he took in 20iS 17s. 3d. |qrs., bn Wednesday 10s. 8d. 
J, on Thursday 7iS and 6d., on Friday, only T^d., and on Saturday 
Se sold good^ to ^he amount of 30iS and 4|d. How much money 
did he receive in the whole week ? Aiis. 70iS 9s. 6d. 

3. A Johannes weighs 18 pennyweights, a half Johannes 9 pwts., 
a doubloon 16 pwts. 21 grs., a moidore 6 pwts. 18 grs., an English 
guinea 5 pwts. 6 grs., a French guinea 5 pwts. 5 grs. aSpanish pis- 
tole 4 p\trt3. 6 grs., and a French pistole 4 pwts, 4.grs. How much 
-do they all weigh together ? Ans. 3 oz. 9 pwts. 12 grs. 

4. A grbcer sold 5 cwt. 3 qrs. 25 lbs. of tobacco, 2 cw,t. 2 qra. 
181bd. of brown sugar, 1 cwt. 2 qrs. 19 lbs. of white sugar, aquan-^ 
tity of raisins weighing 3 qrs. 13 lbs. 12 oz., aiid a parcel of tea 
weighing 1 qr. 18 lbs. 7 ozs. How much did the whole weigh to- 
gether ? Ahs. II cwt. 2 qrs. 10 lbs. 3 oz. 

5. An apothecary compounded several parcels of medicines, the 
first Weighed 2 }bs. \Q o^'. G.drs. 2 s^c, }§ grs.'; the 2d, 11 oz. and 18 
.grs. ; ..the 3d...$. oz. Isc. and the 4th. 8 oz. 7 drs» and 3 ,grs. How 
much did the whole compositipn weigh ^^ 

Ans. 4 lb. 7 oz. 3 drs. 1 sg* iSgrs. 

6. A farmer sold 4 tods of wool to one man, to a second man he 
'«old isto^i^ and 6 lbs., to a tnird, 1 wey and 2 tods,, and tq a fourth, 

1 wey and 3 lbs. ? How much did hie sell in all ? 

Ans. I sack, O'weys,6tods, 1 atone," 1 fcloi.^lbs. 
' 7. A linen' draper bought 4 pieces 6{ lirren, the Ist. CQiitained ^ 
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jd6. 3 qrs. 8 in.; the Hd, 25 yds. and 4 in.; the 3d, 96 yds.2 qrs. and the 
4th, 27 yds. 6 in. How much did he buy in all ? Ans. 107 yds. 3 qn. 

8. A distiller bought 50 barrels and 3 quarts of corn from one man, 
<of another he bought 20 bis. and 4 bushels, of a third he bought 

66 bis. and 3 pks., and of a fourth 10 bis. 1 pk. 3 quarts. How much 
• did he buy in all ? Ansv 149 bis. bs. p. 1 ^. 2 qts. 

9. A miller had 428 bushels, 3 pecks, 1 gallon, 3 quarts of 
wheat in one gamer ; 576 bm 2 p. 1 g. 2 qts. in another one ; 294 

'■ bu. 3 p. 1 g. § qts. in a third ; and 99 bu. 3 pw 3 qts. in a fourth. 
How much was there in the said mill ? 

Ans. 1400 bu. 1 pk. 1 g. and I qt. 

10. A man sold 4 hogsheads of cider — the 1st held 96 gallons, 3 

2uart8, 1 pint ; the 2d, d6 gal. 2 qts. ; the 3d. 120 gallons ; and the 
th, 76 g. 2 qts. 1 pt. How much did he seU in sJl ? 

Ans. 364 gallons. 

11. A man started a journey, on Monday morning, and travelled 
30 railea; on Tuesday he travelled 32 m. 7 fur. 35 po« : on Wed- 
nesday, % m. 5 fur. 26 po. ; on Thursday, 37 m. 2 fur. 39 po.; on 

' Friday, 26 m. 4 fur., and on Saturday, 25 m. fur. 25 po. How 
far did he travel in all ? Ans. 190 miles 5 furlongs. 

12. A man bought several tracts of land — the 1st contained 100 
acres ; the 2d, 75 a. 3 r. 20 p. ; the 3d, 50 a. 1 r. 38 p. ; the 4th, 
5 a. 2 r. 13 p. ; and the 5th, 15 a. 3 r. 25 p. How much did he 
buy in all ? Ans. 247 a. 3 r» 16 per. 

13. A tanner bought several loads of bark — the 1st coiitained 127 
solid feet ; the 2d, 100 s. f. ; the 3d, 1 cord ; the 4tb, 1 c. 64 s. f.; 
and the 5th, 1 c. 93 s. f. ' How much did he buy in all ? Ans. 6 cords. 

14. A joiner having finished several pieces of work, wishes to 
know the whole content : now, the Ist piece measured, 17 ft. 10 in. 
2 seconds and 1 thd.; the 2d piece, 5K) ft.4 in. and 7 thirds ; ^he 3d, 
49 ft. 6 in. 8 seconds ; the 4th, four-score feet, 10 in. and 3 thirds ; 
the 5th, 17 fl. and 4 thirds ; the 6th three-score ^. 10 In. and the 
'7th, 37 ft. 1 in. and 9 thirds. What is the content in square meas- 
ure ? An3. 283 feet, 6 inches. 



COMPOUND SUBTRACTION. 

Compound Subtraction teaches us how to find the difference be- 
tween any two sums, or quantities, consisting of seretal denomi- 
'nations. 

RtLB. 

1. Place the sums, or quantities, as in Compound Addition, with 
Ihe less under the greater ; then begin at the right hand, and take 
each separate part in the lower line firom the one directiy over it» 
and set down the remainder. 
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2. But, if atty pajrt in the lower line be greater than the upper 
one, take it from as many of the same denomination as will make 
1 of the next greater. 

3. Add the diiTerence (if aily) to the upper number, and set down 
that sum ; then carry 1 to the next part in the lower line, and pro- 
ceed as above directed, till the operation is finished. 

4. Add the difference to the lower line, and that sum will be 
equal to the upper line if the work is right. 



10 20 

From loo 00 0'. 

Take 000 00 OJ 

Dif. 99 19 11| 

Proof loo 00 0. 



I, OF STERLING MONEY. 




134 

d, in, 

0. 


£ 
399 

243 


S. 

18 
10 


d, grs, 

10$ 

4J 


10 

£ 

463 
«76 



20 124 

s» d» ^« 

1 n 

6 i\ 



156 8 6} 
399 18 lOf 



186 15 5f 
463 1 7^ 



£ ». rf. 
Borrowed 1000 00 



£ *. rf. 
Lent 1012 6 4} 



£ 5. d. 

Lent 3 10 



^ 100 10 2* ^ 

Paid at 96 7 3| Received 
several >203 19 9| at sundry 
times 109 18 times 
279 19 n 



461 2 7J ^ 

99 19 10| ReceivM 

296 17 9i atsundry 

84 6 4| limes 

00 18 6 



19 6 
15 4^ 
12 9 
19 4i 
00 6 



Paid in ali 
Due 



Received 
Due 



Received 
Due 



II. OP TROY WEIGHT. 

iJ'rom 41 7 14 18 
Take 36 8 6 20 



Id. oz. pwts. gr, 

100 
19 9 9 9 



lb. 

31 

11 11 10 10 



oz* pwtSt ffr. 

11 6 



Difference 



Proof 



III. OF AVOIRDUPOIS WEIGHT. 

T. cwt, gr, lbs, ozy, dr. T, cwt. 

Prom 4 13 1 10 a 12 6 

Take 2 17 2 27 1 13 5 



or. lb* or. 









5 
12 



dr: 

1 

11 



Difference 



Proof 



IV. OF APOTHi» ARIES WEIGHT- 

5 5 3 3^- 5B 3 3 9 ^- 36 3 5 3 er^ 



From 16 7 
Take 13 8 


6 
7 


1 6 80 Q 1 10 12 
1 12 49 1 1 I 15 9 


1 

2 


2 
5 







16 


Difference 




* 






, 




troof 




i 




* 






^ toe. 

From 46 4 
Take 29 8 


to. 


1 


V. OF WOOL WEIGHT. 

Tcdi ito. do. lit. lac. a. 

11 Q 3 6 
8 1 1 4 1 10 


6 

3i 




1 







5 


Difference 














Proof 














4 

ifdti gn. 

Prom 27 
Take 19 1 


4 

no. 



2/ 


VI. OF CLOTH MEASURE. 

4 9 5 4 
yd»m gr». in. E. E, qrs, mu 

174 2 61 
99 1 8 51 4< 2 




E.E. 
100 

39 


5 


3 


in. 


4 


Difference 












Proof 













Fr. £. or. fin. Fr, E, or, in. FL E. qr. na. Fl* E. or. ku 

From 100 110 200 1000 

Take 89 1 3 106 5 6 119 2 2 899 7 



Difference 
Proof 



VII. OF DRY MEASURE. 

hU bu* pk, g* gt. pt. ch. gr. cooi btu Bjt. g. gt. pt. 

From 74 2 2 2 10 2 2 1 3 

Take 67 330 21 83121131 

Difference 

Proof 



mm 



studsnt'ii omos. IB 

VIII. OF WINCHESTER MEASURE. 

) A.bU. kil, fir, g, pot* qt. pt, JS. bit, AH. Jr, gal» pot. ft». pu. 

From 61 00400 0, 100 000000 

Take 690n3111 97 118101 



DifTerence 
Proof 



IX. OF WINE MEASURE. 

T. pi. hltd, grh qU pt. gi, pun, tier, gal, qit, pti gi. 

From 6 50 40 40 

Take 41160111 38141002 



■s" I ^ 



Difference 
Prpof 







X. OP LONG MEASURE. 

deg, le, tfii, fur, po. yds, ft, in, bx. 

From 100 10 1 6 30 1760 

Take 49 16 1 7 38 879 1 6 1 



Difference 
Proof 



Deg, U, mi, fur, po, yds. fl, m. b, c. 

From 251 12 6 82 2J 1 6 1 
Tako 199 18 1 7 35 3.^ 1 8 2 



■ » Ti I ■ < ■ .1 > 



Difference 
Proof 



XL OF LAND OR SQUARE MEASURE. 

A, ro, po. A, ro. po. 8q, yds, fi, in. 

From 1000 1 20 6721 2 6000 127 

Take 799 1 32 4690 3 30 4000 6 143 



Difference 














Proof 






■ 








Prom 120 
Take 115 


• 

i 

30 
38 


XII. 

i 

,^ 

1200 
1600 


OF SOLID M]^ASURE. 

■^ 1 § 1 

112 40 1628 
107 49 1700 


> 

t 

100 
91 


t 

100 
108 


700 
1428 
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XIII. OF TIME. 



yr$, mo, tr. d. hrs, 

100 
87 6 1 11 



m. sec. 


53 54 



yrs* mo. tc. d. hrs* m* sec. 

1828 10 2 2 2 20 3a 
1728 4 3 6 5 29 40 



Difference 



Proof 



N. B.— The distance of time between any two given dates (ac- 
cording to the calendar) may be easily found by the following 

RlTLE. 

1. Set the first date under the last, and subtract it therefrom. 

2. When there are more days in the lower number than the up- 
per one, subtract them from as many days as make the lower month, 
(according to the calandar,) and add the difference to the upper 
number of days ; then carry one to the monXhs in the lower date, 
and subtrapt that sum from the months in the upper one, increased 
by twelve when necessary. 

3. When twelve are added to the months in the upper date,, one 
must be added to the years in the lower date before the subtraction 
is made. 

4. IBegin with January, and number the m<Hith& 1, 2, 3, 4, &c. to 
12, inclusive. 

6. When one of the dates is in the old style and the other in the 
new style, eleven days must be taken from the difference* 

Examples. 

1. A bond was given on the 20th day of December, 1825, and 
taken up on the 10th day of August, 1830. For what space of 
time must interest be calculated thereon ? 

Years, mo. days. > 

laso. 8 10 

1825 12 20 



4 7 21 Answer. 

2. General George Washington was born on the 11th day o^ 
February, 1732, old style, and died on the 14th day of December, 
1799, new style. How old was he on the day of his defunction ^ 

Years, mo. days.. Calculated by new style. 

Years, mp. days. 

1799 12 14 
1732 2 22 



1799 
1732 



12 
2 



U 
11 



67 10 



Subtract 



3 
11 



67 d 20 Answer^ 



Answer 67 9 20 



3. The massacxe at Bastoa bj the British ttoops happened o» 
the Mb day. of March, 1770, and the battle at Lexington April 19th, 
1775* What spao« of time- passed between those events ? 

Ans. 5 yrs. 1 mo. 14 ds. 

4. Qenerdl Burgoyne and his army were captured October 17th» 
1777, and Earl Cornwallis and his army on the 19th of October, 
1781. What length of time passed between those events ? 

Ans. 4 yrs. and 2 ds* 

5. The Revolutionary War, between England and America, com- 
menced April 19th, 1775, and a general peace took place on the 
^th day of January, 1783* How long did the war continue ? 

Ans. 7 yrs. 9 mo. 1 day. 

6. Land was first discovered in the Western hemisphere by Chris- 
topher Columbus on the 12th day of October, 1492, old style, and 
the independence of the United States declared at Philadalphia on 
the 4th day of July, 1776. What duration of time paased between 
those memoiahle events ? Ans. 283 yrs. 8 mo. 12 d& 



XIV. OP MOTION OR CIRCLE MEASURE. 



8%, 



O t ft o / '/ O t It 

From 13 00 00 00 180 40 52 91 OP 00 

Take 6666 905054 452945 



Answer 
Proof 



XV. OP DUODECIMALS. 

F. in, " '" "" F. in. " '" "" Ft. in. " '" "*" 

From 172 8 7 10 6 1210 4 6 4 2000 10 4 7 

Take 91 9 8 11 8 918 5 1 4 6 999 11 1 5 9 



Answer 
Proof 






COMPOUND MULTIPLICATION. 

Compound MuitipUcation teaches us how to multiply any sum or 
quantity consisting of several denominations, but is principally used' 
to find the amcmnt of any given quantity of goods, when the price 
oi one article is known. 

Qenerae Rule. 

Set the multiplier npder the lowest denomination of the giveib 
sum or quantity, dien multiply, as in whole numbers, and divide 
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the product by as many of the same denomination as will make one 
of the next greater; set down the remainder, (if any,) and add the 
quotient to the product of the next denomination : proceed on in 
the same manner till the work is completed. 



EXAMPLES IN STERLING MONEY. 

£, $. tL £ 8, d. £ s. d. 

Multiply 19 19 111 16 18 9J 13 17 8i 

By 2 3 4 

Answers 39 19 11^ 47 16 4J 55 10 9. 

£ i. d, £ 8, d: £ s. d,* £ 8. d. 

Multiply 2 13 ^ 1 12 ^ IQ 10 10| 11 12 lOf 

By 8 9 10 12 



..&. 



Examples in weights and measures. 

lbs, oz, vu)t8,£r8i 7*. ctot, an, lb, ozs, drs, lb. ox, dr. ae. gr. 

Multiply 9 11 19 23 2 17 3 27 16 15 3 11 7 2 19 

By 2 3 4 



■•* 



I ydf, an, na. yds. qrs, in. E, E, grs. no, E. E, qn, in. 

Multiply 97 3 3 19 3 8 16 4 3 16 4 8 

By 5 6 7 8 



bis, bu. pks, ga. ats, pts. qrs, btt, pks. ga. qtsi pts, B.A, kil. fit, gaL po, gt. pt. 

9 4 3 13 1 25 7 3 1 3 1 8 117 111 

9 10 11 



I I ■' ■ » 



B'B.kiLfit.gaLpQ, qt. pt. T, pi. hhd. gal, qt. pts. gH. JH.hhd. goLqts. pts.gil. 

2 1 1*^8 1 1 1 3^1 B2 3 1 3 2 1 60 3 1 3 

12 5 8 



. 1 ^ 

Dfg» ha, mi, fur. po, yds, ft, in, b,c. A, roo, po. A, roo, 

3 19 3 7 39 89 2 11 2 46 a 28 22 2 J 

6 8 9 11 



^'7. yds, sq,fh sq, in. yn. mo, to, sh. hr, min, sec. sigH 

376 7 72 36 12 3 6 23 54 56 I 15 .32 36 
12 2 7 
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To find the amount of any qnantity of goods, or other mercan- 
* tile articles, at any giren price by the integer. 

Case 1. 

When the number of integers in the given quantity does not ex- 
ceed 12, multiply the price of an integer by the given number, and 
the product will be the answer required. 

Examples. 

1. What will 5 gallons of molasses cost, at 7s. 6d. per gallon? 

Ans. m 17s. 6d. 
% What will 6 lbs. of cinnamon cost, at 10s. 9d. per lb.? « 

Ans. 3^ 4s. 6d, 
3. What will 9 .lbs. of iron cost, at 7^. per lb. ? Ans. 0£ 5s. 7^6. 
4 What will 12 yards of drab cost, at 18s. 6^. per yd. ? 

Ans. lliS28. 6d. 



Case 2, 

When the number of integers in the given quantity exceeds 12, 
and is the exact product of any two factors.in the multiplication table. 

Rule. 

Multiply the price of an integer by one of the said factors, and 
the product thence arising by the other-^the last product will be the 
answer required. ^ 

Examples. 

1. Wj^at will 14 yards of cloth cost at ^, 

s, . d. 

17 6 per yard. 

2 



,/ 



£1 15 price of 2 yds.. 

7 



Ans. 12 5 price of 14 yds. 

2. What will 16 yards of cassinet co^t, at 7s. lOd. per yard ? 

Ans. 6JS 5s. 4d. 

3. What will 18 lbs. of sugar come to at lO^d. per lb« ? 

Ans. lis. 9d. 

4. What will 20 lbs. of tobacco come to at Is. 7^d. per lb. ? 

' Ans/ l£ 12s. Gd*. 

5. What will 21 lbs. of pepper come to at 4s. 6d. per lb. ? 

Ans. 4£ 14s. 6d. 

6. What will 22 lbs. of butter come to at 7^d. per lb. ? 

Ans. ISis. 9d. 

7. What wil(24 yards of scarlet com^ to at 238. 6d. per yard ? 

Ans. 28iB 4s. 
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Casb 3. 

When the mtmber of integers in the given quantity eweeds 1^, 
and is not the exact product of some two factors in the multi- 
plication table. 

Rule. 

1. Choose two such factors as wiU produce the nearest product 
to the given number of integers and proceed with them as in the 
last case. 

2.^ Multiply the given price of one integer by any number that 
will supply the deficit, and add the result to the amount produced 
by the last factor, and that sum will be the answer required. 

1. What will 118 lbs. of bacon come to at 10 Jd. per lb. .^ 
The price of lib. = 10^(2. X 8 

10 

8 9. value of 10 lbs. 
11 

iR 

4 16 3 . value of 110 lbs. 

7 0. value of 8 lbs. 



Answer 5 3 3. value of 118 lbs. . 
% What will 13 yards of linen come to at 5s« 6d. per yard ? 

s Ans. d£ lls.6d^. 

3. What will 17 bushels of rye come to at 3s. 9d. per bushel ? 

Ans. 3£ 3s. 9d. 

4. What will 19 bushels of wheat come to at 13s. 6d. per bushel > 

Ans. 12Je 168. 6d. 
6. What will ^ lbs. of sugar come to at lOJd. per lb. ? 

Ans. liSOs. l^d. 
6. What wiU 26 bushels of corn come to at 2s. 6d. per bushel ? 

Ans»*3£5s.. 



Case 4. 

When the nujtnber of integers in the given quantity is greater' 
th9Q the prodfict of any two numbers in the Multiplication Table. 

Rule. , 

Multiply continually by as many tens, less one^ as th'ere are' 
fifurea in the given quantity ; then multiply the last product by the 
\i^ band figure of the given quantity, (if it be more thai) one.) 
Again: multiply the units figure into the given price of one integer, 
and that in the ten's place into the price of W, and that in the bun* 
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dred's place into the price of 100, 8cc. Place the several products 
as in Compound Addition, and their sum will be the answer re* 
quired. 

EXAMI>LES. 

1. What will 7859 lbs. of tobacco come to, at 13i per lb. ? 

The price of 1 lb. is 13* or 1 ljx9=0 10 IJ 

' 10 

The price of 10 lbs. is 11 3.x 5=2 16 3 

10 

The price of 100 lbs. is 5 12 6 . x8=45 0. 

10 



The price of 1000 lbs. is 56 5 0. 

7 



£303 15 .=:the price of 7000 lbs. 

45 0.=the price of 800 lbs. 

2 16 3.= the price of 50 lbs. 

10 lj=the price of 9 lbs. . 

*■ . 

Answer £4^ I 4J=the price of 7859 lbs. 

2. What will 352 lbs. of beef eome to, at 3Jd. per lb. ? 

Ans. 4£ 15s. 4d. 

3. What will 195 lbs. of loaf sugar come to, at 14d. per lb. ? 

Ans. lliS 7s. 6d. 

4. What will 390 lbs. of bacon come to, at 7d. perlb. ? 

/ Ans. U£ 7s. 6d. 

5. What will 40? lbs, of Crawley steel cost, at Is. 7}d. per lb. ^ 

Ans. d3£ Is. 4Jd. 



MULTIPLICATION OF DUODECIMALS, 

COMMONLY CALLED 

CROSS MULTIPLICATION. 

Multiplication of Duodecimals is used for finding the superficial 
content of hewn timber, planks, boards, and scantlibg. It is also 
used for calculating the superficial content of carpenters', joiners', 
bricklayers', plasterers', painters', and glaziers' work ; and, like^ 
wise, for ascertaining the solidity or superficial content of any 
thing else, when the dimensions are taken in feet, inches, andparts. 
of an inch. 
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Generai. Ruza. 
Feet multiplied by feet give feet. 
Feet multiplied by inches give inches. 
Feet multiplied by seconds give seconds. 
Inches multiplied by inches give seconds. 
Inches multiplied by seconds give thirds. 
Seconds multiplied by seconds give fourths, &c^ 



A 


fo. 




7 


3 




3 


9 




21 










9 


1 


5 


3 


// 





2 


3 


27 


2 


3 



Case 1. — Of feet and inches. 
Examples. 

^;r 1 • 1 ^' ^ ^^ *^^^ example, I say 3 times 7 are 2f 

Multiply 7 6 feet^ ^hicl, I set ^^^^ 5q ^^ g^gt lin^ ^n> 

^ " ^ der feet, and place a cipher in the second r 

under inches. Next, I say 3 feet multi- 
plied by 3 inches give 9 inches, which I 
set down in the second line under inches, 
and place a cipher in the first, under feet. 
Now, I begin with 9 inches, and say 9 in- 

4 o^ o o ^^®^ multiplied by 7 feet give 63 inches,. 

Answer Z1 Z 6 ^jj^^i^ ^^^ ^^^^j ^^ 5 fe^^ 3 -^^^Yi^^ . ^^^^ | 

set down for the third line, under feet and 
inches. Lastly, I say 9kinches multiplied by 3 inches give 27 se- 
conds, which make 2 inches and 3 seconds ; that I set down for 
the last line, and then add them together, and the answer is 27 ft.. 
S inches, and 3 seconds. ' 

Proved by whole numbers. , 
7 feet 3 inches are equal to 87 inches, and 

3 feet 9 inches are equal to 45 inches. ' 

435 

348 

12)391K seconds.. 
12)326 3" 



\ 



Answer the same as before, 27 fl. 2 in. 3" 



/?. in, ft, xn. ft* in. 

Multiply 4 7 3 11 7 10 27 feet 

By 5 10 9 5 8 11 9 inches 

27 ~0 66 "o" 12)25 inches 
8 3 



90 





2 11 


9 


4 





8 10" 



66 







6 


8 




6 


6 







9 


2" 



13 6 5 20ft. Sin. 

4 7" 9 2" Answer. 



Answers 26 8 10 36 10 7 69 10 2 
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Multiply 4 6 
By > 5 8 



ft* in* 

9 7 
9 7 



8 3 
6 4 



3 8 
7 6 



9 7 
3 6 



dknawen 25 6 91 10 1" 52 3 27 6 33 6 6" 

€▲88 2.— 43f feet, inches, and secondB. 

Examples. 



w 



Multiply 8 5 9 
The register || By 7 8 6 



X 



tn. 



/^ 



Multiply 27 9 6 
The register II By 11 6 



7ft. X8ft. = 
7ft. x5in.=: 
7ft. x9" = 
«in.x8ft. = 
<8in.x5in.=: 
8in.x9" = 
6" X8ft. = 
«" X5in.= 
6" x9'' = 

Answer 



5& 
2 

5 









11 
5 3 
4 
34 
6 
4 
2 




/// 

6 "" 
4 6 



llin.x27ft. = 

llin.X 9in.=: 

llin,X 6" = 

6" x2Tft. = 

6" X 9in.= 

6" X 6" = 



24 
00 
00 
61 





9 
8 

1 






3 
5 
6 
4 




in 

6 

6 
3 



Answer 36 7 7 3 



65 4 8 10 6 



F. i«. " 
Multiply 27 9 6 
By 00 11 



22 
2 



%n. 



" F. in. '' 



11 4 
96 



7 3 2 
17 3 



F. in. " 
3 8 4 
3 9 2 



/// 



/// 



/// tut 



^ III ini 



Answer 25 5 8 6 64 7 8 11 7 9 11 6 13 10 10 4 8 

— . < ■ ■ — : — *- ^ — f. 

Application of Duodecikalb. 

1. If a plank be 18 feet long and 9 inches wide, how many squafe 
feet does it contain ? Ans. 13 feet 6 inches. 

2. If a plank be 22 feet long, and. 11^ inches wide, how many 
square feet does it contain ? Ans. 21 feet 1 inch. 

3; There is a pi^ce of scantling that is 6 inches wide, 4 inches 
thicks and 24 feet long. How many square feet does it contaiB ? 

6 inches wide \ ,^, , 
4 mches thick \ *^^^ 

10 inches=:side and edge 
24 feet long 

12)240 inches 

Ans. 20 feet. 
A. Tbete are 12 planks, [each 17ft> 6 bcbea long and 8 ineliaa f 



i 
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seconds wide. HoW many square feet do they contain ? Ans. 1 plank 
contains 12fl. 9 in. 1 sec. 6'^', and the whole number I53fl. lin. 6 '^ 

5. A sawye)* having sawed 24 rafters 18 feet long, 4 inqhes wide, 
and 3 inches thick, demands how many square feet of sawing he 
must be paid for ? Ans. 252 square feet 

6. A glazier having glazed 24 sixteen light windows, each . light 
being 6 by 10 inchesi would know how many feet of glazing he 
must be paid for. 

8 inches. 
10 inches. 
"..•^ 

12)80 seconds. 

6' 8"= the content of one light. 
16 sno of lights in one window. 



■fa^ 



8 ft. 10 8 =content of one window. 
24 ;sEnumber of windows. 



213 4 answer. , 

7. A joiner having wainscotted a room with cedar that measures^ 
112 about and 9 feet 6 inches high, desires to know how many 
square yards of wainseotting it contains, allowing 9 square feet to 
each square yard. Ans. 118 yards 2 feet. 

8. A carpenter having laid a floor that is 36 feet long and 24 
wide,, wishes to know how many squares, of 100 feet each, are con- 
tained on the said floor. Ans. 8 squares and 64 feet. 

9. A plasterer having plastered the interior wall^ of a house that 
measures 120 feet round and 10 feet 6 inches high, would be glad . 
to know how many square yards of plastering are contained there- 
on. Ans. 140. 



COMPOUND DIVISION. 

Compound Division teaches us how to divide any given quantity, 
consisting of several denominations, by one common divisor; al^, 
to find the price of an integer, when the whole number and value 
thereof tAe both given. 

GsKEftAL Rule. 

1. Divide the first denomination on the lefl hand by Simple Di- 
vision. 

2. Multiply the remainder by as many of the second, or next low- 
er denomination, as make one of the first, and add the number of 
the seaond denomination to the product. 
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^ Divide that sum by the same divisor, and proceed in like man- 
ner tbroijigh all the denomination^ of the given quantity to the hist. 

4. If the first denomination be less than the divisor, reduce it to 
the next lower one by the second rule ; then divide, and continue 
the process as abc^ve directed. 

5. Prove the work by Compound Multiplication. 



Case L " 

When the divisor does not' exceed 12. 

KULE. 

Divide the first denomination on the l^ft hafid by Short Umisioa,' 
^and set the. quotient directly under the said denomination ^ then 
continue the operation according to the general rule. 

ExAHl^LEs IN Sterling Money. 

£ s* d, £ S' d.' £ s, d. 

. 2)39 19 11 J 3)47 16 4 J 4)55 10 9| 



knavfei 19 19 11| 



Proof 39 19 11 J 



15 18 9i 

I' 

47 16 4J 



13 17 8i+3reui. 



55 10 9| 



£ s, d, 

5)29 18 ^ 



£ s, d. 

6)71 



,£ s. d. 

7)89 



r. 



r. 



r/ 



Answer 5 19 7J+4 

5 



Proof 29 18 2J 



11 16 8|+5 



71 ^ 



12 14 3J+5 
89 . 



1. Divide 

2. Divide 

3. Divide 

4. Divide 

5. Divide 



[£ <. 
4 3 



Answer, 
Answer, 
Answer, 
Answer, *' 
Answer, 



r. 



£ s, d. 

.1 7 9i+2 
2 ilJ+3 
17 ll+6 

11 5 7i 
19 10^ 



d, 

4J by 3. 

t) 11 9| by 4. . 

6 by 7. 
90 5 bye. 
10 18 7i by 11. 

Examples in Weights and Measures. r 

« 

1. Divide 41 lb. 11 oz. 19 pwts. 23 grs. by 5. 

Ans* 8 lb« 4.0Z. 15 pwts. 23 grs. 4* 4 r. 
H. Divide 91 Ions, 16 cwt. 3 qxs. 27 lbs. 9^ 6. 

Ans.i 15 tons, 6 cwt. qrs« 18 \b$„ 8 oz.: 

3. Divide 9 lb. 11 oz. 6 dr. 1 sc. 18 grs. by 7. 

Ans. 1 lb. 5 oz. dr. 2 sc. 16 grs. +6 r. 

4, Divide l7 tods, 1 $tone, J clo. 6 lbs. 8 oz. by 8. * 

Ans. 2 tods, sto. clo. 6 lbs. 15 oz.' 
7 
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5. Divide 170 yds. 1 qr. 3 na. by 9; Ans, 18 yds. 3 qn. 3 na* 

C. divide 257 yds. qrs. 8 in. by 10. Ans. 25 yds. 2 qr. 8 in* 

7. Divide 372 F.E. 2^8- 3 in. by 11. Ans. 33 F.Ji. 2 qrs. 6 in. 

8. Divide 154 E.£, 4 qrs. 6 in. by 12. Ans. 12 £.E. 4 qrs. 5 in; 

9. Divide 143 Fr.E. 5 qrs. by 9. Ans. 15 Fr.E. 5 qrs. 8 in. 

10. Divide 75 bis. 3 bus. 2 pks. by 6. Ans. 9 bis. 2 bus. 1 p. g. 2 q. 

11. Divide 601 bush. 2 pks. 9 g. 2 qts. by 7. 

Aps. 85 bush. 3 pks. 1 gal. 2 qts. 

12. Divide 1 tun of wine by 6. Ans. 42 gallons. 

13. Divide 5 hhds. of beer by 9. Ans. 30 gallohs. 

14. Divide 41 deg. 48 miles, 4 fur. 35 poles by 5. 

Ans. 8 deg. 21 miles, 5 fur. 31 poles. 

15. Divide 187 A. 3 roo. 32 po. by 4. Ans. 46 A* 3 roo. 38 po. 

16. Divide 1829 years by 12. Aris. 152 yrs. 5 mo* 1 w. 4 da. 18 h» 

17. Divide 12 days, 5 hrs. 40 roin.. 45 sec. by 7. 

Ans. 1 da. 17 h. 57 m. 15 sec. 

18. Divide 11 signs, 20^ 54' by 8. ^ns. 1 sign, 13^ 6V 45". 



Case 2. 

When the given number of integers exceeds 12, and is the ex- 
act product of any two factors in the Multiplication Table. 

Rule. 

Divide the given price of the whole quantity by one of the said 
factors, and the quotient thence arising by the other one ; the last 
quotient will be the answer required. 

Examples. 

1. Divide 21£ 15s. S^d. by 24. 

^v^ *• i\ Answers. 

4)21 15 3J £ M. d, £ i. V. 

^,, ^ ■ , ^ 2. Divide 6 6 by 16. 7 lOi 

6) 5 8 91 +^ >•• 3. Divide 1 1 lOJ by 25. 

Answer 18 1*4-3 r *. Divide 14 by 32. 

Answer lb 1*+^ r. ^ j^.^.^^ ^ ^^ by 48. 7J 

_: 1 6. Divide 1 by 64. 3i 

5 8 93^ ^ 7. Divide 200 5 by 72. 2 15 ll 



lOA 
6| 



8. Divide 321 6 by 96. 3 6 



Probf dl 15 3^ 



Case 3. 

When the divisor exceeds 12, and is not the exact product of 
some two factors in the Multiplication Table. 

Rule. 

Divide the greatest denomination of the given sum by Long Di- 
visioOi and proceed with the rest according to the general rule. 



■tvdknt's aot>B. 
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Examples. 
Divide 379£ 198. 7|d. by 19. 

19)379 19 7^(19 19 llf answer. 

189 
171 

iS18 remainder. 
Moltiply by 20 and take in 19 shillikigs. 

19)379(19 shillings. 
189 

m 

18 shillings remainder. 
Multiply by 12 and take in 7 pence. 

19)228(11 pence. 
19 

"33 

19 

14 pence remainder. 
Multiply by 4 and take in ^. 

19)57(1 farthings. 
00 



1. Divide 

2. Divide 
3« Divide 

4. Divide 

5. Divide 140 

6. Divide 1 



£ 
3 

3 

1 

17 



11 6 by 13. Answer, 

3 9 by 17. Answer, 

1^ by 23. Answer, 

2 10| by 39. Answer, 
. 4 9 by 52. Answer, 

3 5^ by 75. Answer, 

Application. 



5 6 
3 9 
10} 
8 9i 
2 13 lU 
0^ 



6 4, what will ] 

2 6, what will 1 

12 6, what will 1 

4 0, what will 1 

5 0, what will 1 



1. If 8 bushels of wheat cost 4 

2. If 12 yards of cloth cost 11 

3. If 20 lbs. of tobacco cost 1 

4. If 24 yards of scarlet cost 28 

5. If 28 bushels of com <^08t 5 

6. If 29 yds. oftoileynet cost 10 17 6, what will 1 

7. If 37yd9.ofcassimereco8t 19 17 9, what will 1 cost? 10 9 



£ «. * 
cost? 10 

cost? 18 

1 7| 

1 36 



cost? 
cost? 



cost? 39 
cost? 76 



76 



TRK AHSRICAN 



DiyiSION OF CROPS. 

DivisioR of Crops is sapplemental to Compoand Division, and is 
essentially necessary among planters and farmers in genera); 

Rule. 

1. Add all the whole shares and parts of a share together, and 
redube the sum to one denomination for a divisdr, by which divide 
the whole erop ; the quotient will be such a part of a single 
share as the divisor was reduced to-^that is, if the divisor was re- 
duced into halves, quarters, or thirds, &c. of a share, the quotient 
will be one-half, one-quarter, or one- third part of a single share. 

% Multiply the quotient by such a number as will produce a sin-^ 
gle share-— that is, if it be one-lialf share, multiply by 2 : if it be one- 
third, multiply by 3 ; and if it be one-fourth, multiply by 4, &c. 

3. Multiply the single share by the num1>er of whole sharers 
that the employer has under the overseer. 

4. If any sharer is allowed more than a single share,, add such 
parts together as will make up his quota. 

5. Add the employer'^ part, the overseer's share, and the re-* 
mainder (if any) together, and the sum will be equaj to the whole 
crop, if the operation is right. 

Examples. 



1. Divide 8856 pounds of 
tobacco between an overseer 
and his employer, allowing 
the overseer one share and 
his employer five shares. — 
Hov much is eac|i man's 
part. 

5 shares. 
1 shtfre. 

6)8896 ponnds. 

1476=1 single share. 
5=employer*s hands. 

Ans. 7380 lbs.employer'8 part. 
11476 lbs. overseer's share. 

. 8856 lbs. proof. 



2. Divide 9764 lbs. of tobacco be- 
tween an overseer and his employ- 
er, allowing the overseer 1^ shares 
and the employer 7 shares. What 
is each man's part? 

7 whole scares. 

1^ shares. ' 

"8J 
2 



-T'- 
^ 



574=J share. 
2 

1|48= a single share. 
7 =±employer'B hands 

8036==:employer's part. 
1722= overseer's share. 
6=remainder. 

9764 proof. 

1148 IS one single share. 
574 is one-halff bare. 

1722 the overseer's share! which m 
added to the eitiployeF's part, in order to prove 
the (question, as may be seen above. 



17)9764{ 

126 
119 

68 , 
6 



STUI>£NT A QUIDS. 



rr 



3. DiTide 14671 lbs. of tobacco and 375 barrels of corn between 
an employer and his overseer, allowing the employer 8 shares and 
the overseer 1^, and tell me each man's part. 

8 sharers. 

H overseer^s share. 



4 

37)14671( 
]11 

367 
333 



Ihs. oz, 

396 8=i share. 
4 



1586 (>=a single share. 
8 hands. 



241 
222 

19 

16 



12688 0==n)aster»s part. 
1982 8 

8 remainder. 



14671 (>=? proof. 



37)904(8 ounces. ' 

296 

_8 

lbs. oz, 

1586 0=a single share of tobacco. 
396 8=-J- share of tobacco. 



his, com. 
37)375( 
370 

5 
5 



10 21 f&ah 
4 



are. 



40 2 2 1 2 0=«a single share. 
8 



37)25(05 324 1 2 ».»;Ob»maeterV|»rt. 

^4^ 50 3 1 3 iMveneer'a ah. 

1 Issremainder. 

37)100(2p 



74 

26 
2 



375 proof. 



2 b/s.b,p,£,o.jot, 

V7\M/ 1 jr 40 2 2 1 2 Ossa single share. 

^)^y^ 10 2 1 1 l«i of a share. 
37 



50 3 1 Q 3 la .overseer*s 
ji, share of corn. 



1982 8= the overseer's share of toVo. 



15 

__4 

37)60(1?< 
37 

23 
2- 

J7 

2)9 pints remainder.. 
4) 4 1 

10 1 remainder.. 



4. An overseer and 11 sharers raised 14720 lbs. of tobacco and 
1.92 barrels of corn, of which the overseer is to have 1 share and f of 
a share. I demand the master's part, the overseer's share, and 
proof. Answen The master must have 12650 lbs. of tobacco ai|d 
165 barrels of corn, and the overseer must have 2070 lbs. of tobt^c- 
GO and 27 barrels of corn. 

5. An overseer and 9 hands raised 1678 lbs. of tobacco, 376 bar- 
rels of corn, and 400 bnshels of wheat, of which crop the overseer 
is allowed 1 share and ^ of a share. What is the master's part, and 
how much must the overseer have ? Answer. The master must 
have 14607 lbs. of tobacco, 326 bis. 3 b. 2 pks. of com, and 347 
Ji>U8h^ls, 2 pks. 1 gallon of wjheat. The overseer must have 2164 
lbs. of tobacco, 46 bjs. 2 bu. of com, and 51 bush. 2 pks. of wheat. 

6. A gentleman owned a plantation, on which he placed.20 hands 
at a single share apiece,, an. old hand at f of a share, and a boy at |; 
he allowed his overseer 3 shares and ^ of a share ; thqy raised 30494 
lbs. of tobacco, 772 bis. of corn, and 1544 bush, of wheat. What is 
the employer's part, and also the overseer's share of the said crop ? 

7» 
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20 whole shares. 
8| for the overseer, 
for the old hand, 
for the boy., 

6 

— ^ Ibt, tob, lh». 

193)30494( 158=::| part of a share. 
193 8 

1119 

955 ,1264=a whole share. 

20 hands. 



1544 
1544 



25280=:the employer's part for 20 hands 
I of a share = 168 X 5 790 =the old hand's part. 
=158x3 474 rathe boy's part. 

26544== the employer's whole share of tobacco. 

1264x3=3792) ^^^ ,, » .i, V. u 

158xl=e 158 \ ^ «>y50=the overseer's share of tobacco. 

30494 proof. 

bh.corn, bit, 

193)772( 4=J part of a share. 
772 8 

• • • "32=sa whole share. 
20 hands. 

640=the employer's part for 20 hands, 
} of a share 4x5= 20=the old hand's part. 
4x3= 12=the boy's part. 

670= the employer's whole share of com. 

l8hare=32x3=96> mn ♦u » u c 

i share— 4i^l= 4 ( ==100=the overseers share of corn. 

772 proof. 

bw.wheat. bus, \ 

193)1544( 8= J part of a share. 
1544 8 



• • . . 



64= a whole share. 
20 hands. 



1280=the employer's part for 5M) hands. 
j^. of a 8hare=8 X 5= 40=the old hand's part. 
, =8x3= 24= the boy's part. 

1344=the employer's whole share of wheat 

1 share =64x3= 192) onft fu^ ^ » v r u * 

i share= 8x1= 8 \ '*""~'"® overseer s shaM of wheat. 

1544 jftooi 



A Collection of Tailes neceisary in the foUowing Rule*. 



NiHEaOPOOINS, 


1 
1- 


J 


III! 
ill! 


ii 

1 


pi 

i 


1 


J 
1 


Chid. 
A JohaniM. ■ ■ 
A »airja)ianae< . 

A Frencli Guinea - 

A pSnili PiS?e* - 

I^Uwr Cotni. 
An Enf llth or French 

ThaD^Mar'of Spainl 

A-V4t!;'s?;!Kn7* 

APiwVeen - - 


11 

16 31 
6 IS 

ii 

4 6 
4 i 

IS 

"3 1 

3 11 


1 16 
3 6 

!!! 

16 S 
9 5 

OHH 


2 80 

1 30 

1 SO 

1 20 

68 
13 


3 AO 

I'f! 

17 4 

16 
90 

e 89 

17 


3 00 
5 13 6 
3 50 

114G 

1 80 

D S3 

s;i 

16 


3 DO 
3 10 

\\l 

1 13 

0180 
17 6 

50 

!» 

Oil 


BOOO 

B 

3867 
1 IDO 

030O 



All other (Old coin*, nfequst Gnen 



99 conli per peanywal|ht, and iil 



I, &C., WITH THBIR VALvk 



A Pound SMTliBi 
A Pouaa of Ireland • 
A Pbeo^ of India • 
ATsTeofCliina 
A Mil1-re< of FDrtugal 



J.'i7 



A Rupee or Benrat ■ 

A Guilrlerof IhelJailed Nath- 



A Mark-banco ol HambHri - 3H 
ALivetTurnoiaarFrsan - I» » 
ARealPlaieofSiHua . 10 » 



A Groal 

An Angel 
ACaroliB 
A Jacsbui 
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REDUCTION. 

Reduction teaches us how to reduce or change any given sum 
or quantity, of several denominations, to the lowest one required ; 
and, also, from one denomination to another of the .same value. 

General Rule. 

1. When the reduction is descending, multiply the first or great- 
est denomination given by as many ofUie second or next lower one 
as will make one of the first denomination, and add the number of 
the second denomination into the product. Again : multiply the 
result by as many of the third or next lower denomination as will 
make /one in the second, and add the number of the third denomi- 
nation into the product. Proceed in the same manner through all 
the denominations to the lowest one required. 

2. When the reduction is ascending, divide the least denomina- 
tion given by as many of its own name as will make one in the 
next greater, and so on, till you have divided by the greatest deno- 
mination required. The last quotient, with the several remainders 
properly annexed, will be the answer sought. 

3. Reduction ascending and descending do mutually prove each 
t)ther. 



I. OF STERLING MONEY. 

Reduction Descending. — Examples. 

1. Reduce 7£ 14s. 6|d. into 2. Reduce 60£ 19s. 9Jd. into 
shillings, pence, and farthings. shillings, pence, and half-pence. 

7 14 6^ 60 19 9| 

20 20 



Answer 154 shillinsrs.. 
12 



Ans. 1019 shillings ' 



Ans. 1854 pence. 

4 



Ans. .7417 farthings. 



. 1' F 



An?. 12237 pence. 

2 half-pence make Id. 

Ans.24475 half-pence. 



3. Reduce 90iS 17s. 6d. into 
two-penny pieces and farthings. 
90 17 6 
^ 

1817 
6 two-pences make Is. 



A|]^«10905 two-penny pieces. 
8 ffurthings make 2d., 

Aps.87240 farthings. 



4. Reduce S\£ 5. 7^d. into 
crowns, pence, and farthings. 
81 5 7J 
4 crowns make \£. 

Ans. 325 crowns. 

60 pence make 1. crown, 

Ans.l95tf7 pence* 

4 

Ans.7e030 farthings. 



STUPJSNT^fl OUIP£. SI 

5( Reduce 19£ lOs. llfd. into farthings. Ans, 19199 qre. 

Q. Reduce 12 crowns, to shillings ^nd pence. Ans. 60s. 720d. 

7. Reduce 50 half-crowns to pence and farthings. * . . • 

Ans. I500d. and 6000 qrs. 

8. Reduce 306 crowns to half-crowns and pence. 

^ Ans. 612 half-crowns and l6360d. 

9. Reduce 120 six-pences into three-pences, pence, and farthings. 

Ans. 240 three-pences, 720d. 2880 qn. 

10. Reduce 210 crowns to shillings, groats, and pence. 

Ans. 1050s. 3150gr. 12600d. 

Reductiqn Ascenpino.^^-Examples* 

1. In 7417 farthings, how ma- 2. In 24475 half-pence, how 
ny pounds, shillings, pence, &c.? many pounds, shillings, &c.? 
4)7417 quarters. 2)24475 half-pence. 

12)1854 Jqr. 12)12237 jd. y 



2,0)1M fid. 2,0)101,9 lid. 



Ans. £T 14 6Jqr. Ans. £50 19 lljd. 



3. In 6431 six-pences, how 4. In 11672 pence, hpw ma- 
many pounds, &c.? ny groats^ pounds, &.c. ? 



2)6431 six-fences. 



4)11672 pence. 
3)2918 groats, answer. 



2,0) 326,5+1 six -pence. 20)97,2s. and 2 gr., or 8d; oter. 

Ans. £160 15 6d. £^ 12 8d. answer. 



5. In 87240 qrs. how many 6. In 7B030 qrs., how many 
two-pences, pounds, &c. ? crowns, pounds, &c.? 

2sS)87240 qrs. ' 4)78030 quarters. 

■ ' crOf a. ' - 

6d.) 10905 two-pences, ans. 1=6,0)1950,7^ 

cro.' 



2,0(181,7+3 two-pences or £\=4) 325 

6cl. over. 



£90 17 6d. answer. Answer £81 5s. 7^ 

I ■ B_B 1 1 I •^- — ' ' — r^- giM-rr -- ^ ■■ ■■ ■ i ■■ . . i _ i -■ — r m -irri — ■ - - -m i ■m 

■ 

7. In 19199 farthings, how many pounds, &c.? Ans. iS19 198« 9^. 
€. In 720d. how many shillings and crowns ? Ans. 606. 12 cro. 
9. In 6000 qrs. how many pence and half-crowns ? 

Ans. 1500d. and 50 half-crowns. 
10, In 18360d, how m&ny half«erowns and crowns ? 

Aqs, 612 half-crowns and 306 cro^^ns^ 
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» 

11. Id 2680 qre. how many pence, three-pences, and six-pences ^ 

Ans. 720d. 240 three-pences, and 120 six-pences^ 

12. In 12600d.'how many groats, shillings, and crowns? 

Ans. 3150 groats, lOdOs. and 210 crowns. 

Reduction Ascendino and Descending.-— Examples. 

1. Inv720s. how many pence and crowns ? Ans. 8640d. and 144c. 

2. In 120s. how many crowns, half-crowns, and pounds ? 

Aiis. 24 crowns, 48 half-crowns, and £S, 

3. In 69 crowns, hfow many pounds, shillings, and dollars ? 

Ans. £15, 300s. and 50 dollars. 

4. In 612 half-crowns, how many crowns, pence, and dollars ? 

Ans. 306 crowns, 18360 d. af)d 255 dollars. 
6. In 40 guineas, Virginia currency, how many shillingsand dolls.? 

Ans, 1 176s. and 196 dollars. 

6. In 12600d., how many shillings and dollars ? 

Ans. 1050s. and 175 dolls. 

7. In 63 crowns, how many shillings and guineas, sterling ? 

Ans. 315s. and 15 guineas. 

8. In 70 moidores, Virginia currency, how many pounds sterling ? 

Ans. £126 sterling. 

9. in 12180 three-pence^, how many shillings and guineas ster- 

ling ? ' Ans. 3045s. and 145 guineas. 

10. How many crowns, groats, and pounds are in 82560 qrs. ? 

Ans. 344 crowns, 5160 groats, and £86., 

11. How miiny groats, three-pences, and six-pences are in 121s.? 

Ans. 363 groats, 484 three-pehces and 242 six-pences. 
12* How many shillings, crowns,and pounds are in 1120 six-pences > 

Ans. 560s. 112 crowns, and £28. 



II. OP FEDERAL MONEY. 

Case 1. 

To reduce the currency of any State, where the dollar passes /or 
^. into Federal Money. 

Rule. 

1. When the sum is pounds only, annex three ciphers to it ; them 
divide by 3 and the quotient will be the answer in cents. 

2. When the sum is shillings only, annex two ciphers and divide^ 
by 6^the quotient will be cents. 

3. When the sum is pence only, annex two ciphers and divide hf 
72— the quotient will be cents.' 

4. When the sum is pound^i shillings, &c., reduce it to pence; 
then multiply by 25 and divide by 18— the quotient will 6e cents, o^ 
proceed by rule the 3d. 



fiTUD£NT's OUISS. 83 

EXAMPUM. 

1. Chsmge 100£ Virginia, &c. 2. Change IBs. Virginiai &c. 
currency, into federal money. correncyy into federal money. 
3)100.000J6 6)168.00 

■ $ Ct9* ' $ Clf» 

Ans. 333331 ct8.=:333.33i Ana. 300 ceiitaB:3.00 

3. Change 36 pence, Virgin- 4. Change 1B£ lis. 3d. Vir- 
ia, &c. currency, into cents. gioi&f &c. currency to federal mo- 

ney. 
72)3600d. ie£ 

20 

Aas. 50 cents. — > 

sry 

5. Reduce 9£ to dollars. 12 

Ans. $30.00 cts. 

6. Reduce 18d. to cents* 402f 

Ans. $00.25 cts. 25 

7. Reduce 1£ 2s. 6d. to dol- 

lars, &c. Ans. $3.25 cts. 18) 1 13175 

8. Reduce 6£ to dollars, &c. ■ ■ $ c(«. 

Ans. $16.66§ct8. Ans. 6287} cts. ss62.87} 
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Case 2. 

To reduce Federal Money into tbe currency of any State where 
the dollar passes for 6s. 

Rule. 

Reduce the dollars and cents to cehts and multiply them by 18, 
then divide the product by 25, and the quotient will be the answer 
in pence, which must be reduced to pounds, &c. by Reduction of 
Sterling Money. 

Examples. 

1. Change 333 dolls.33i cts. to 2. Change 62 dolls. 87} cts. to 

pounBs, Virginia currency. pounds, &c. Virginia currency. 

33333} cts. 6287} cts. 

8 2 

lOOOOSrsthirdsofacent. 12S76a=half cents. 

18 18 



3) 1800000 2 5)226350 

95)600000 2 )9054= half pence. 

12) 24000 pence. 12)4527 pence. 

2,0)200.0 2, d)3^7,3(j . 

iClOO answer. Ans. iB18,17,8d. Va.c. 
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8l Me AllfeklCAK 

3. Reduce 3 dols, to shillings. Am. 188> 

4. Reduce dO cts. to pe&ce and shillings* Ans. 36d. or Ss. 

5. Reduce 25 cents to shillings, &c. Ans. Is* 6d* 

6. Reduce $3.25 cts. to pence, &c« Ans. iSl 28* 6d. 

7. Reduce $m.G6%^ots. to pence, &c. Ans. 1200d. lOOs. £5. 

8. Reduce 112^ cts. to pence. ^ Ans. 81d. 



Case 3. 

To reduce the currency of any State where the doUat passes for 
7s. 6d. into ^Federal Money. 

Rule. 

Increase Uie given sum in pence by one-ninth part of itself, and 
the result will be ^he answer in cents. 

Examples. 

1. Change 78. 6d. Pennsylvania, &c. currency to federal money% 

9)90d.=7s. 6U 
10 

Answer 100 cents =rldol|ar. 

2. Change lOOiS Pennsylvania, &c. currency into federal money ? 

Ans. $226 66§ cents. 

3. Change 480£ 198. 9d. Pennsylvania, &c. into federal money ? 

Ans. £1282 63^ cents. 

Case 4. 

To reduce Federal Money into the currency of any State where 
the dollar passes for 7s. 6d. 

Rule. 

Subtract one-tenth part of the given sum in cents from itself, and 
the remainder will be pence. 

Examples. 

1. Change lOOcts. into Penn- 2. Change $966. 66| cents to 

sylvi^ia, £^. currency. Pennsylvania, &c. currency^ 

10)100 cents. 266 66» ( 

10 3 

10)80000 

Answer 90d. Penn. &c. cur. gOOO 

3)72000 

3. Change $128^ 68J cents to 12)24000 pe^d., ^ 

pounds, Pennsylvania, &c. cur- 2,0)200,0 

rency. Ans. 480jS 198. 9d. ^^lOO answer;' 



•»^n- 



ItTOKNT's QtlI0B> IBS 

Ca8B 5. 

ITo change the ciirrenoy of any State where the dollar pasBes for 
• into Federal Money. 

1. If the sum be pounds only, annex three ciphers to it^ and di- 
iride by 4 ; the quotient wtll be the answer in cents. 

2. Reduce the given sum to shillings, then annex two ciphers, 
and divide by 6, the quotient will be cents ; or^ increase the given 
«om in pence by one 24th part of kself, and the resnlt wilfbe cents. 

Examples. 

1. Change lOOi^ New York, % Change 36048 New York, 

^. currency, to federal money. &c. currency, to federal money. 

£ Ans. 900 dollars. 

4)100.000 3. Change 412iS 16s. 8d. N. 

■■ " ■■ ^' York, Stc. currency, to federal 

^0.00 cent8=250. money. Ans. $1032 06 cts. 

Case 6. 
To change Federal Money into the currency of any State where 
the dollar passes for 8s. 

Rule. 
Subtract one twenty-fiflh part of the given sum in cents from it- 
self, and the remainder will be pence. 

Examples. 
1. Reduce $250 to N. York, 2. Reduce $900 to N. Yoik 
<8bc. currency. and North Carolina currency* 

25)250.00 Ans.ieaOO. 

1000 

mmm pence. ^ 'ilS^^c^ tlZT ''"'* 

^)'^0 Ans. 412^2 16s. 8d. N. C. 

£tU0 answer. &c. currency. 

Case 7. 
To reduce the currency of any State where the dollar passes for 
48. 8d. into Federal Money. 

• Rule. 

Annex two ciphers to the pence in the given sum, and divide by 
56, and the quotient will be the answer in cents. 

Examples. 
1. Reduce 4s. 8d. S. Carolina 2. Reduce 100<^ Georgia, &c. 
& Georgia cur. to federal money, currency, into federal money, 
is. 8d. Ans. $1*28 07} cents 



12 



3. Rcduoo. I ]£ 5s. 8d. Sout^ 
Carolina, &3. cuiTency, to feder 



8)5600 
7) 700 ral money. 

100 centssi doOalr. Ans. $11.21,4m.4' 

8 
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Case 8. 

^o reduce Federal Money to the currency of any State wherd 
the dollar passes for 4s. 8d. 

Rule. 

Multiply the cents in the given sum by 14, and divide the pro- 
duct by 25; the quotient will be the answer in pence. 

Examples. 
1. Reduce 100 cts to Georgia cur. 2. Reduce 428 dollars 57| 

14 cents, to pounds, South Carolina 

5)1400 currency; 

g\2QQ " Ans. iBlOO South Caio*- 

k -^-^73- 1 ^ , Jina currency. 

Answer 5p pence =:46» 8d. 



A General Rule. 

To reduce the xjurrency of any State, Kingdom, or Province^ in 
which money is computed by pounds,, shillings, pence^ and farth- 
ings, to the Federal Currency of the United States. 

1. Reduce the given sum of current money to shillings, six-pen- 
ces, groats, three-pences, pence, or farthings, whichsoever may be 
most convenient, and multiply the result by 1000 for a dividend. 

2. Reduce the value of a current dollar in the said State, &c. to 
the same denomination for a divfsor, by which divide the above di- 
vidend, and the quotient will be mills. If any thing remain, it may 
be rejected as useless. 

Examples. 



1. What is the value of one 
farthing, Virginia currency, in 
federal money ? Ans. 3 mills,47 
decimals of a mill, and 64 rem. 

9. </. or* q'\ rt. Anstoer, 

6x 12x4=288)1.000(3,47+64 

864 



136,0 
115 2 

2080 
2016 



3. What 'is one farthing, ster- 
ling money, worth in the federal 
currency of the United States ? 

Ans. 4 mills, 6 decimals of a 
mill, and 64 remainder. 

s. d, d. qra, grs, or, m. Am. 

4 6=54x4=216)1000(4,6+64 

864 



136,0 
1296 



64 

2. Reduce K£ lOs. ll|d. 
Virginia, &c, currency, to federal 
money. Ans. $66 66cts. 3m.+' 
56 remainder. 



64 

4. Reduce ]9iS 19s.1 Ifd. ster- 
ling money of Great Britain, to 
the federal currency of the Uni- 
ted States. Ans. 68 dols. 88cts« 
4 mills+56 remainder. 
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III. OF TROY WEIGHT. 

Examples. 

L In 276 lb. 11 oz. 19 pwts. 2. In 15 lb. 9 oz. 13 pwts. 16 
23 grs. how many ounces, pen- grs. how many ounces, pwts. and 



ny weights and grains ? 

lbs. oz. TpvDt, grs. 

276 11 19 23 
12 



Ans. 



Ans, 



3323 ounces. 
20 



grains ? Ans. l89ozs. 3793pwt8. 
and 91048 grains. 

3. In 1595519 grains of gold, 
how many pounds, &c. ? 
24)1595519 grs. 

2,0)6647,9 23 grs. over. 

12)3323 19 pwts. dyer. 

lb.276 11 oz. 19 pwts. 23gr8. 

4. In 81b. 2 oz. 3 pwts. 16 grs. 

Ans. 1595519 grains, how many grs.? Ans. 47128 g«. 

6. In 91048 grains of silver, how many pounds, &c.? 

Ans. 15 lb. 9 oz. 13 pwts. 16gr». 
6. In 275520 grains how many pounds, &c. ? 

, Ans. 47 pounds, 10 ounces. 



66479 pwts. 
24 



265939 
132958 



IV. OF AVOIRDUPOIS WEIGHT. 

N. B. — ^The following denominations of Avoirdupois Weight ar« 
■om^times used in mercantile transactions, and may be referred to 
as occasion requires. 



Us. 

A stone of butter 16 , 

A firkin of butter 56 

A barrel of butter 224 

A stone of beef 8 

A barrel of beef 220 

A barrel of pork 220 

A barrel of flour 196 

A barrel of raisins 112 

A quintal of rice 100 

A quintal of fish 112 

A barrel of anchovies 30 

A gallon of train oil 7j^ 



dot. qr^, ibt. 

A puncheon of prunes 10 00 



A fother of lead 


19 2 00 


A stone of shot 


14 00 


A stone of iron 


14 00 


A scare of steel 


20 


A faggot of steel 


10 8 


A burden of steel 


1 2 12 


A barrel of gunpowder 


1 00 


A barrel of candles 


10 8 


A firkin of soap 


2 8 


A barrel of soap 


2 14 


A baitel of pot-ash 


1 3 4 



as 
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EZAHPLBS. 

1. Iii33 tons, I6«wt 3 qrs. 17 See the operation of this qu^i^ 

tioQ contracted. 

T, cwi. 



lbs. 13 0Z8. how many ozs. and 
drams ? T, cwt, qrs. Ihs* ozs. 
33 16 3 17 1» 
30 



33 16 
20 



St. £ftt. 
17 



tt 



Ans. 



676 

4 

27(57 

28 

21673 
5414 

75613 
16 

454890 
75613 

1213020 ounces. 
16 



676 

676 
676. 
676.. 
..1011b8.in3c[r8.171bi. 

75613 ; 
16 



Ans. 



1213020 ounces. 
16 



7276120 
1213020 



Ans. 19406320 drams. 



Ans. 19408320 drams. 

2. In 224766 drs. of silk, how 
many hundred-weight, qrs. &c. ^ 
16) 224766 draips. 

16) 14048 ounces. 

2 8)878 pounds. 

4)31 10 lbs. 

Ans. 7 cwt. 3 qrs. 10 lbs*. 



3. In 17 pigs of lead, each 
weighing 4 cwt. 3qrs. how many 
fotherS|8x. Cwt, qrs, 

, 4 3 
4 

Cwt, gr8» 



X fi>ther=19 2 
4 



19 qrs. 
17 

323(4 2 3 Ans. 
312 

4) 11 qrs. left. 

"2^ qrs. 



4. In 19406320 drs. how ma- 
ny tons, hundreds weight, &c.? 

Ans. 33 tons, 16 cwt. 3 qrs. 
17 lbs. 12 oz. 

5. In 2686 lbs. of butter, how 
many firkins ? Ans. 46. 

6. In 17 cwt. 1 qr. 6 lbs. of su- 
gar,, how many parcels, each 17 
lbs. Ans. 144 parcels. 



V. OP APOTHECARIES WEIGHT. 

Examples. 

1. In 15 lb. 6 0Z.4 drs. 2 sc, 12grs. of ipecacuanha, how man^ 
grains, and proof? Ans. 69572.. 
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% A physiciati mixed 8 oz. of jalap with 2 oz.. 6 dr. 1 sc. 4 gr8« 
of calomel, and is desirous of knowing how many potions of 18 
grs. each, are contained in the said composition, Ans. 286. 

3. In 89572 grains of medicine, how many pounds, &c. 

Ans. 15 lbs. 6 oz. 4 dr.. 2 sc. 12,gr. 

4. A doctor bought of an Apothecary, 64 gallypots, each con- 
taining 5 drachms of medicine, how many potions of 25 grains each 
are contained therein. Ans. 768 potions. 

VI. OF CLOTH MEASURE. 

Examples. 

1. In 17 yards, 1 qr. 2 naib, howmaiifynaite? Ans. 278 na. 

2. In 4712 nails, how many yards, &c.? Ans. 294 yds* 2 qrs. 

3. In 47128 nails of Irish linen, how many pieces, each 25 yds. ? 

Ans. 112 pieces, 20 yds. 2 qrs. 

4. In 4 pieces of cloth, each 14 yds. how many quarters and 
nailis ? Ans. 224 qrs. 896 nails, 

5. In 626 English ells, how many yards ? Ans. 782 yds. 2 qrs. 

6. In 1425 yds. of tapestry, how many Flemish ells? Ans. 1900. 

7. In 4975 Flemish ells, how many English ells > Ans. 2985 E. E.. 

8. In 4599 yds. how many French ells ? Ans. 3066. 

9. In 54 yds. 3 qrs. 7 inches, how many inches ? Ans. 1978 in. 
10. Ia2897 ins. how many E. ells, &c. Ans.. 64 E. E. 1 qr..8in.. 



YIL OF DRY MEASURE. 
Examples. 

1. In 98 barrels^ 4 btt. 3 pks. 1 gal. 3 qts. of Indian corn, how 
many pints, and proof ? Ans. 31678 pinta. 

2. In 33867 pints of wheat, how many bushels, &c. ? 

Ans. 529 bus. pks. 1 gal. 1 qt. 1 pt. 

3. In 16127 quarts of barley,, how many quarters, &c. ? 

Ans. 62 qrs. 7 bu. 3 pks. 1 gal. 3 qtf ^ 



VIII. OF LIQUID MEASURE: 
, Examples. 

1. In 72 hogsheads of beer, how many barrels ? Ans. 108 bis.. 

2. If a back contain 30 barrels of beer, how many gallons does it 
hold ? Ans. 1080 gallons. 

3.. In 92 hbgshe^d of ale, how many barrels, kilderkins, firkins, 
gallons, quarts, and pints? 

Ans. 138bls. 276kfl. 562^r. 4416gal. 17664qts. 36328pti. 

4. In 36408 pints of beer, how many barrels^ &c. ? / 

Ans. 126bls. Ifir. 6gali. 

5. In 1^ gallons "of cider, how many bottles, each holding 1^, 
pints? Ans. W%, 
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6. Ill 3 hogsheadsr of brandy/ how many half-anchors ? 

Ans. 37^ half anchors and 4 gallons over. 

7. In 1712 gallons of wine, how many pipes ? 

Ans. 13 pipes, 1 hogshead, 11 gallons. 
6. In 8063 gills gf wine, how many hogsheads, &c. ? 

Ans. Shhds. 62gals. 3qts. Ipt. 3 gills. 



IX. OF LAND MEASURE. 

Examples. 
1. Reduce 17 acres, 3 roods, 10 perches, to perches. Ans. ^2850 
2*. Reduce 17551 perches into acres, &c. Ans. 109A< 2r. 31p. 

3. If a piece of ground contain 24 acres, and an inclosure of 17 
acres 3 roods be taken out of it, how many perche3 are there in the 
remainder? Ans. lOOOp. 

4. One field contains 7 acres, 1 rood, 36 perches ; another 10 
acres 32 perches ; and a third 12 acres 1 rood. How many shares, 
of 76 perches in each share, are contained in the whole? Ans. 63. 



X. OF LONG MEASURE. 

Examples. 
1. A degree contains 69.J Eng- 2. lu 1360820 feet, how many 
lisB or statute miles. How ma- miles, furlongs, poles, &c. ? 
ny furlongs, poles, yards, &c. are Ans. 257m. 5fur. 33p. 4iy. 2f. 
contained therein ? Examine the work carefully. 

"Jj f' 3)1360820 feet. 

_? . 453606 yards-l-2 feet. 



556 furlongs. 2^ 

40 



2)22240 poles. 5J=11)907212 half yards. 

111206 4,0)8247,3+9 hf. y.=4J y. 

11120 

-1223^ yards. 8)2061+33p. 

___? ^ 257m.5f.33p.4iy.2f. 

366960 feet. 3. How many times wffl a 

1? wheel of 18 feet 9 inches round 

4403520 inches.. turn between Richmond, in Vir- 

3 gini^> ^^^ Philadelphia, which is- 

13210560 barleycorns. ^78 miles ? Ans. 78284 times, 

and 180 inches remainder. 
4. How many barleycorns will reach round the terraqueous 
globe, which is 360 degrees, and each degree 69J English miles ? 

Aiifi. 4755801600 barleycorns. 
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XI. OF SOLID MEASURE. 



Exam 

1. How many solid feet and 
inches are contained in a block 
of marble that is 6 feet 8 inches 
long, 4 feet 6 inches wide, and 
2 feet 4 inches thick ? 
fi* in. 
6 8 long. 

4 6 wiae. 



Square 



24 





2 


8 


3 








4 


30 


measure. 


2 


4 thick. 


60 





10 






Ans. 70 solid feet, and 
120960 solid inches. 



PLES« 

2. How many cords are coek 
tained in a pile of tan-bark that 
is 30 feet long, 20 feet wide, and 
12 feet high ? Ans. 56 cords, 
and 32 feet over. 

3. If a pile of wood be 50 feet 
long, 12 feet wide, and 8 feet 
high, how many cords are con- 
tained therein ? Ans. 37 cords, 
and 64 feet over. 

4. How many tons of rouftd 
timber are contained in lOOQ so- 
lid feet ? Ans. 25 tons. 

5. How many tons of hewn 
timber are contained in 2000 so- 
lid feet ? Ans. 50 tons. 

6. How many tons of hewn 
timber are contained in 2500 so^ 
lid feet? Ans. 



XII. OF TIME. 

Examples. 

L Reduce 12 years, 10 months, 3 weeks, 2 days, 18 hours, 20 
minutes, and 44 seconds, into seconds. Aiis 403639200 seconds.. 
2. In 121812 seconds how many days, &.c. ? 

Ans. 1 day, 9 hours, 50 min. 12 sec. 



3. How many days, hours, mi- 
nutes, and seconds have passed 
since the birth of Christ to Christ- 
mas, 1830 ? 

6 hours =1)1830 years. 

365 



9150 
10960 
5490 

667950 
457i 

Answer 668407* days, 
lfi041780 hours, 962506800 mi- 
Qute8,and 57750408000 secpnds. 



4. How man^y days are there 
from the 24th of May, 1829, to 
the 16th day of August, 1830, 
inclusive ? 

From the 24th of May, 
1829, to the 24th of 
May, 1630 =:1 year =»365 days. 
The balance of May, 8 

June, 30 
July, 31 
August, 16 

Answer 450 days. 
6. From March 2d to Notttn-* 
her the 19th following^ (inclu- 
sive,) how many days ? 

Ans. 963 dnys. 



M 



THB AMERICAH 



XIII. OF MOTION OR CIRCLE MEASURE. 

An Example. 

In, half a year's time the sun' makes his progress through 6 signs 
of the zodiac. How many degrees, minutes, and seconds does the* 
progress amount to } Ans. 180 deg. 10800 min. and &48000 sec. 



\ 



PROMISCUOUS QUESTIONS. 



1. A merchant wishes to 
change 124jS in gold coins for 
an equal number of crowns, 
haif-crowns, pistareens, bits, and 
half-bits. How many of each- 
sort must he have? Ans. He 
must have 256 of each sort. 
Examine the work carefully.. 

A crown =5 
A half-crown =^ 6 
A pistareen =13 
A bit =0 7^1 £124 



A half-bit =0 3| 



9 8i 
12 




20 



2480 
12 

29760 
4 



465 )1 19040(256 
930 

2604 
2325 



2790 
2790 



2. In 2184 pounds of beef, 
how many messes, each an equal 
number of 1, 2, 3, 4, 5, 6, and 7 
pounds ? 

l4.2+34.44.5+6.f7=28 
28)2184(78 messes, ans. 
196 



224 
224 



.3. Divide 112 dollars among 
A, B, C, and D, so that B may. 
have 5 dollars as often as A gets 
3, and C 7 as often as B 5, and 
D 10 as often as C gets 7. What 
is the share of each man ? 

$ $ Cti» % cts, 

A 3x4.48=13.44 A' 8 pt.- 
B 5x4.48=22.40 B apt. 
. C 7x4.48=31.36 C'spt. 
D10x4.48=44.80D'8pt. 



Divisor25) 112.00 

Multiplier $4.48 



112.00 

proof. 



4. A goldsmith has 3 ingots of silver, each weighing 2 lb. 2 oz. 
13 pwts. 8 grs. He intends to make them into spoons of 2 oz., 
cups of 5 oz., salt-cellars of 1 oz., and snufT-^oxes of 2 oz., and 
wants an equal iiumber of each sorL Please to inforn> him hon 
many to make.. i Ans* 8 of each sort.. 
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5. How many teaspoons will 4560 grains of silver make, allow-^ 
ing each spoon to weigh half an ounce? Ans. 19 spoons. 

6. A butcher cut 780 pounds of beef into pieces of 1 J, 3, 4, 5, 
and 6 pounds, and had* an equal number of each weight. How 
many were there ? Ans. 40 pieces of each weight.. 

7. How many bags, each holding 4J bushels, pan he filled out of a 
garner containing 190 bush, of wheat ? Ans. 42bag8j.and 1 b. over. 

8. How many casks, which will hold 33 gallons.each, may be 
filled out of 5 pipes and 1 hogshead of rum? Ans. 21 casks. 

9. A vintner is desirous of drawing off a pipe of Canary wine in- 
to bottles containing pints, quarts, and pottles, and of each sort an 
equal number. How many will he have ? , Ans. 144. 

10. A tract of land containing 1299600 square perches is to be 
divided into 25 equal parts. How many acres, &c. will there be in 
each part ? Ans. 324A. 3r. 24 perches. 



THE SINGLE RULE OF THREE DIRECT. 

The Single Rule of Three Direct is oomposed of three tenns^ 
which are always given in the question, toiJInd the fourth term or an- 
swer ; two of them are called the terms of supposition, and^the oth- 
er one, the term of demand. 

A RULB FOR STATING THE QUESTIONS AND THE OPERATfON. 

1. Set down the term of supposition in the first place ; that always 
moves the question, and is the principal cause of gain or loss. 

2. Set down the term of supposition in the second place, that is 
of the saihe denomination as the fourth term or answer required.. 

3. Set down the term of demand, that is, whatever you. wish to 
find the value of, in the third place, and the stating will be completed* 

4. If the first and third terms of the stating are of different names, 
they must be reduced into the same denomination. 

5. Reduce the middle term to the lowest denomination mentioned 
in it, or lower, if the nature of the question should require it. 

6. When all the terms of the stating ar6 reduced as above direc- 
ted, (if necessary) — then multiply the second and third terms to- 
gether, and divide the product by the^rst term — the quotient will be 
the fourth term or answer to the question, and of Hke name with the 
middle term or whatever denomination it was reduced to. 

7. If there should be any remainder, reduce it to the next denom- 
ination below the name of the quotient now obtained, and divide 
the product by the same divisor as before, and the quotient will be 
so many of this last denomination — proceed in the same manner 
wi^ all the remainders, till you hav^ reduced them to the lowest 
denomination that the middle tenn admits of, and the sevoral quo«^ 
tients, properly connected, will be the answer. 
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8. The questions must be proved by reversing the order of the 
stating, and working it back again, which will produce the middle 
term of the first stating for the answer, if the work in both, statinga 
be correct. 

A Poetical Rule. 

This Golden Rule has places three, 

The first and third must so agree, 

That of one name they may remain. 

If to the truth you would attain ; 

The second by third, then multiply/ 

And divide by the first ingeniously, ^ 

Then will your quotient be the same, 

That you in second place did frame ; 

Which by Reduction may be brought 

Into whatever name is sought. 

Change the stating and backward work, 

And that will prove the given quirk. 

Examples., 
1. If 8 yards of linen cost 6 dollars, what will 2 yards cost at the- 
same rate ? 

yds, $ yds, yds, $ e, ydt. 

As 6 : 5 :: 2 As 2 : 1.25 :: 8 

2 8 



8)10.0a 2)10.00 

Ans. $1.25 Ans. $5.00 which is equal to 

the middle term in the first stating ; therefore I say the answer is right.. 

2. If 2 pounds of loaf sugar cost Is. 6Jd. what will 24 poundai 
cost at the same rate ? 

/bs, s, d, lbs, lbs, s, d. lbs. 

As 2 : 1 6^ :: 24 As 24 : 18 6 :: % 

12 37 12 

18 168 222 

2 72 2 

37 2)888 6)444 

2)444 4)74 

12)222d. 12)18id. 

Answer, I8s. 6d. Ans. Is. 6Jd. which i» 
•qual to the middle term in the first stating; consequenUy the woric. 
is right. • 
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^. If 13 ]rards 6f broad doth cost 70 dollars, what will 27 yards 
'eome to, at the same rate ? 



yds, . $. yds 

As 13 : 70 :: 27 
27 



yds, $ r. yob: 

As 27 : 145.38,4 :: 13 

13 



490 
140 



% 



436152 
145364 



13)l890(145.fe,4'Ans. 
13 



1889992 

8 rem.ad* 



69 
52 

lo 

65 



13)5.00(38 cents. 
39 

Tio 

104 



3)1890.000 
9)630.000 
Answer $70 proof. 



13)60(4 mills. 
52 

8rekn. 



* i^ 



4. If 2i^ pounds of butler cost 15Jd. what will 2 cwt. 3 qrs. 12 lbs. cost ^ 

/&t. d, a qr. lbs. C. or. /*. £ «. 4*. /»» 

As 2 3 12 



As 2j^ : 15^ :: 2 8 ' 12 



2 

7 



4 
^ IT 

28 

. 100 
22 

320 
2 

* (540 
62 

1280 
3840 

5) 39680 

4 )7936 qre. 

12 )1984 pencoi 

2,0) 16£ 4d. 

Ans. x8 5 4d« 



11 
28 

100 
22 

320 
2 

64,0 



: 8 5 4 :: 2^ 
20 

165 
12 



1984 
5 

8)992,0 

8)124 

Ans. 15^. proof! 



m 
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1^ If 96 yds. of superfine olptheostiSiS, whi^t will 54 yds. com^ tp f 

^ y^ £ yob. ' fib. £ f . <;. yr/t. 

As 96 : 42 :: 54 As 54 ; 87 4 7^ :: 96 

54 20 



166 
210 

& «. i. 

96)2966(67 4 7^ 
906 

166 
162 

6 
90 

96)120(4s. 
104 

12 

96)192(7d. 
182 

10 
4 

96)40(iqn 
26 

14 rem. 



1744 
12 



.^^ 



20935 
4 

83741 
36 

502446 
167482 

2177266 

14 rem. ed> 



6)2177280 
9)392880 



4)40320 qr«> 
12)10080 
2,0)84,0 
Answer £A^ proof. 
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«. If 2i lbs. of tea cost $3L^ cents, what will 9 lbs. come to ? 



this, % ct». t^. 

As 21 : 3.33^ :: 9 
4 3 4 



9 1000 96 
36 



6000 • 
3000 

9)36000 

3)4000 thurds 

Answer $13.33it cts. 



\ II 



/6s. $ cts. /A». 

As9 : 13.334 :: 2i 
4 3 4 

36 4000 9 
9 

6)'36000 

6)6000 

3) 1000 thirds. 
Ans. $3*^ii proof. 



Y. If lib. t>f U>bacc6 cost 6^ to. what will 96]b0. edst ? Ans. 96. 

8. If lib. of cheese Gost I'^S^cta. what will lcwt.eo8t? Aii8.$i4; 

9. If Icwt. ofsujar cost $ U.'^cU. what will lib. cost? kvts. lOets^ 
10. If one pair of stoclLings cost 37^Gts., what will l^doeen pair 

cost? f Ane. $S5wMcte. 

11. If a firkin of butter containiDg 56ibs. cost ^LGGi^ctB., what 
will llb^ of it 04)016 to ? Ads. 6|cl8. 

12. If lib. of tobacco cost 12^ ceots, what will I7cwt. Sqrs. 
come to ? Ans. $24&. 

l-i. f f 19 dozen pair of shoes cost 63 dollars 50 cents, what will 
I pair cost ? i Ans. ^t^cts. 

14. If 15 lbs. of tobacco cost $1.50 cents, what will 4781b8» cost ? 

Ans. $143.40ct8. 

15. Sold 3cwt. of tobacco at 25ets. per lb. What did it amount 
to ? Ans. $84. 

16. Bought 19 chaldrons of cods, at $1.9tf cents per chaldron. 
What did they amount to ? Ans. $il3.4IJcts. 

17. Hold 3 hogsheads of t^obacco, weighing together 15cwt. Iqr. 
l^s. ftt the rate of 21cts. per lb. What sand did they amouiit to ^ 

Aus. $:j62.67ct!f. 

18. What will 5 pieces of cloth, each containing f9?ards, cost 
mt the rate of $2.75ct8. per yard ? Ans. $26i.25et^. 

19. If an ell of holland cost 75 cents, what is the value of 5 pieces; 
each containing 12 clls ? Ans. |f45. 

20. How many pounds of bacon can I buy for 24 dollars, at the 
rate of 12^cts. a pound ? Ans. 192lb8. 

21. If a man spend $^.25cts.^in 4 weeka, bow long will $178. 
Sleets, last him at that rate ? Ans: 6 years 5 weeks. 

22. If I expehd6Jet8.fi day, what will my expet^es amount to in- 
• year? Ans. $22.8 1 Jets. 

23. It 1} yards of silk cost $2.50cts. what will Iqr. and 2 naih 
t>f the same cost ? ^ Ans. 62 jets. 

24. If the price of one acre of land be $18.25 cts. what .will 50 
acres, 2 roods, and 20 perches come to,, at the same rate ? 

Ans. $92:3.90ct9. 6| mills. 

25. If a bushel of potatoes cost 75cts., what will 56 bushels 3 
pecks come to ? * Ans. $42.56jcts. 

26. if I give $^l2.56|[Ct3. for 56 bushels 3 pecks of wheat, what 
will a peck of it cost ? Ans. I^cts, 

27. How much sugar will $28 dollars pay for, at 8^ct8. per lb. ? 

Ans. 3361bs. 

28. How tnany yards of ootton cloth caa be bought for H fjBol* 
lars, at 18Jct8. a yard ? Ans. 64vd0- 

29. A wine merchant bought 3 pipes of wine, containing Iwjv 
124, and 126| g^tihrn^ ienf^^m^y^ at f^J^to. per gsfUon. What did 
they anaMoi to ? An4k 340^1 Jcta. 

9 
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80. A linen draper bought 4 pieces of linen, two of which con^ 
tained27^ yards each, and the other two 25f yards each, at 62^ct8. 
per yard. What was the whole cost? Ans. $66.56|ct8. 

31. How much wheat can be bought for $568.35cts at the rate of 
$i.35cts. a bushel ? * Ans. 4*21 bushels. 

32. A moFchant bought 12 pieces of cassimere, each containing 
12 yds., at $1.75cts. per yd. What did they cost him ? Ans. $252. 

Examples in Sterling Money. 

33. If an ounce of silver cost 5s. 6d., what will be the price of a 
tankard that weighs lib. lOoz. lOpwts. and 4 grs.? 

Ans. £6 3s. 9^. +96. 

34. If 7cwt. 3qrs. 141bs. of loaf sugar cost £il^ 14s, 6d., what 
are 81bs. of the same sugar worth ? Ans. 4s. 8d. 

35. A merchant botight 14 pieces of drab cloth, each containing 
28 yards, at 13s. 6^ per yard. What sum did the whole cost him ? 

Ans. <£265 6s. 4d. 

36. A draper bought 35 pieces of cassimere, each containing 12 
yards, at 14s. lOd. |qrs. per English ell. What did the whole cost 
him ? Ans. JS250 5s. 

37. A merchant bought 50 pieces of kersey, each containing 34 
Flemish ells, at^the rate of 8s. 4d. per English ell. What was the 
total amount ? Ans. .£425. 

38. If one grain of gold be worth lid. what are 141b. 3oz. 8pwts. 
worth ? " Ans. £bl4 4a. 

39. A certain man was owing of a merchant ^50 10s. but com* 
pounded with him for 7s. 9d. in the pound. What sum did the mer- 
chant receive, and how much did he lose? 

Ans. He received £368 Gs. 4^d. and lost ^S582 3s. 7id. 

40f A gentleman's daily expenses are 188. lOd. ^qrs. and he lays 

up £191 3s. Od. ^qr. atthe year's end. What is the amount of his 

annual income ? Ans. £536. 



THE SINGLE RULE OF THREE INVERSE. 

The Single Rule of Three Inverse is composed of three terms, 
which are given in the question, to find the fourth tcffn or answer ; 
two of them are called the terms of supposition, and the other one, 
the term of demand. 

Rule. 

1. State the question and reduce all the terms of the stating (if 
necessary) precisely in the same manner as in the Single Rule of 
Three' Direct. 

2. Multiply the first and second terms together, and divide the pro* 
daei by the third term — the quotient thence arising will be the an- 
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•w^r, and of like name with the middle term or whatever denomi- 
nation it was reduced to. 

3. The questions most be proved by changing the order of the 
stating and working it backward as in the Single Rule of Three 
Direct. 

Examples. 

1« If 48 men can build a wall in 24 days, how many men can 
do it in 192 days ? 

dn, men, da» Ha, tm^n, dn. 

As 24 : 48 :: 19i2 As IU3 : 6 :: 34 

24 6 

i^ 4)11^ 

^ 6l^ 

192)1 l52(Ans. 6 men can . -— 

1 152 bu^ild the wall in ^^' 48 men,=to 

-; 192 days. ^"® middle term of 

.... the first stating. 



2. Suppose 800 soldiers were placed in a garrison, and their pro- 
visions were cjpmputed sufficient for 2 months. How many soldiers 
must depart frpm the garrison, that the provisions may serve the rest 
5 months ? 

s*^' «ui •• ft^* \e^^^ the garrison, because 320 

* o *' ^^^* consume the provisions in 5 

f months. Mo. Sol Mo. 

5)1600 ^ * 820 :; 2 

320 subtracted. — 

from 800^ 2)^1600 

Ans. 480 soldiers must 6^0 proof. 

3. How many yards of matting that is half a yard wide, will cover 
a floor that is 18 fleet wide and 30 feet long ? 

F. \V. F, U In, W. In,W. yds. F, W. 

As 18 : 30 :: 18 As 18 : 120 :: 18 
12 18 12 

2i6 96" 216 

30 12 



18)6480 . 2160 yards. 

8")360feet. *^^^*- 

Ans. 120 yards. 



216)6480 
Answer 30 ft. proofs 
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4. Hev imich in lengthy that is 9 inches wide, will make • 
square foot ? Ads. 16 inches. 

6. If i iend my neighbor 100 dollars for 6 months, (allowing 30' 
days to the month,) how long mii«t he iend me one thousand dol<*^ 
lars to requite my kindness ? Ans. 18 days*- 

6. If a man perform a journey in S days, when they are 16hour» 
long, how many days of IS horn's long will he require to perform 
the same journey ? ' Ans. 4 daya* 

7. If 100 dollars principal, in 12 months, gain 6 dollars interest,, 
what principal will gain the same interest in 4 months ? 

Ans. 300 dollars^ 

B. How many yards of baize^ f of a yard wide, will line 4 yards 

of camblet that is 1 yard wide ? Ans. 5^ yards. 

9. How man/ yards of tapestry, that is 2 nails wide, will line 

4 yards of velvet that is J of a yard wide ? Ans« 2i yards. 

10^ If 2Bb. will pay for the carriage of one hundred weight 150 

miles, hew far inky 6 cwt. be carried for the same money ? 

Ans. 25 milesr 

11. How much in length, that is 3 inches wide, will make a 
square foot ? Ans. 48 inches. 

12. A and B joined in company ; A had50£ of stock in the firm 
for 10 months, and B had his stock in for 8 months. They shared 
equally of the gain. What was B's stock worth? Ans. 62JS 10s. 

13. If the penny loaf weighs 9 oz. when wheat is sold at Os. 3d*> 
per bushel, how much should it weigh when wheat is worth but 48.. 
6d. a bushel ? Ans. 12 oz. 10 pwts... 

14. If 15s. worth of wine will serve 46 men, when the tun i8> 
worth 12£, how many men will the same 15s. worth suiiiee when 
the tun is worth but S£} Ans. 69 men. 

15. If 8 boarders drink a barrel of cider in lH days, how long 
would it last if 4 more were to join the company ? Ans. 8 days. 

16. A ship'd company of 15 men have bread enough for theur 
voyage, allowing eacli man 8 ozs. per day, when they pick up a 
crew of 5 persons in distress, to whom they are willing to give part 
What will be the daily allowance of each^ person ? Apa. 6 oz* 



OF PIREGT AND INVERSE PROPORTION. 

The Rule of Three pontains two sorts of proportion, namely^ 
Direct and Inverse, which are only parts of the same general rule; 
and^ iu a scientific arrangement, it would be best to consider them 
so : but a distinction is necessary, because it makes the Rule of 
Three more intelligible to the young student. 

I. Of Direct Proportion. 
1. When more requires more, or leas requires les8» the propor*\ 
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tioQ is direct, and the question of coune belongs to the Single 
Rule of Three Direct. 

2. More requires more when the third term ef the stating is 
greater than the first, and requires the answer to be more than the 
second in the same proportion. 

3. Less requires less when the third term of the stating is less 
than the first, and requires the answer to be less than the second 
in the s^me proportion. 

II. Of Inverse Proportion^ 

L When more requires less, or less requires more„ the propor- 
tion is inverse, and the question of course belongs to the Single 
Rule of Three Inverse. 

Explanaiion. 

2. More requires less when the third term of the staling is great*- 
er than the first, and requires the answer to he less than the second 
in the same proportion. 

3. Less requires more when the third term of the stating is less 
than the first, and requires the answer to be more th^ the second 
in the same proportion. 

EXAMBME9. 

1. If an ingot of silver weighs 36o28. lOpwts., what is it worth at 
S3| cents per ounce ? Ans. $30 41§ cents. 

% What quantity of shalloon^ that is 3 quarters of a yard wide, 
will line 7^ yards of cloth th^t is 1^ yards wide? Ans. 15 yds. 

3. If a student pay 8 dollars for 5 months' tuition, how much will 
he have to pay for three months ? Ans. $4.80 ceuts^ 

4. A silversmith, isold a. tankard for $36 at 87^ cents per ounce.. 
What did it weigh ? Ans. 41ozs. 2pwiB. 20gr8.-|- 100 rem.. 

5. How many yaida of matting, that is 2 feet 6 inches wide,, will 
cover a floor that is 27 feet long and 20 feet wide ? Ans. 72 yds. 

6. If a herring and a half cost three halfpence, what will a do- 
sen come to ^ Abs/ 1 shilling. 

7. A cistern that holds 252 gallons receives water fr/m a conduit 
at the rate of 60 gallons per hour, but in the same ti^e discharges 
45 gallons through a hole in the bottom. In vf^ space of time 
wiU the cistern be full I Ans,. IQlours 48 minutes.. 

8. If a staff that is 4 feet long give 6 feet of sh^oe on level ground^. 
what i& the height of a steeple whose shade ir 9d feet at the same 
time ? / Ans. 66 feet. 

9. How many yards of paper, that is 2f'feet wide, will cover a 
wall which is 12 feet long and.9 feet high I Aos. I4yds. lfl..2iifl.+6 

10. What wilj 2cwt. Iqr. 191b. of^ool cost, at Ss^ 6d. per 
•tone i , Ans. 84 48. 6|4.+ 10 rem. 

IL. if a pint of wine cost lOd. wba^ will 3 hbds. come t^i Aun^SSA 
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12. If ft. pipe of Canary wine cost 40i£ what will one pint of if 
cost ? Ans. 9^-4-96 remainder* 

13. How many yards of cotton cloth, that is 3 quarters of a yard 
wide, will line a coverlet that is 9fl. long and 7fl. wide ? Ans. d^yds. 

14. If 1 pennyweight of gold be worth 69 cents, what are 8oza.. 
lOpwts. 16grs. worth ? Ans. $151.89^ cents. 

15. What is the weight of a pea to a steelyard, which, being su«* 
pfsnded 39 inches from the center of motion, will equipoise 2081b8.> 
suspended at the draught end 3 quarters of an inch from the said 
center of motion ? Ans. 4 pounds, 

16^ What weight, suspended 3 quarters of an inch from the fiil- 
cmm, will be equipoised by the pea of a steelyard that weighs 41ba. 
suspended 39 inches from the said fulcrum, at the other end ? 

Ans. 206 poands. 
!?• A lady very fair did herself betake. 

Of nice needle work, a carpet rare to make, 
With silk and silver wrought most curiously, 
With elegant pictures, pleasant to the eye ; 
Fifteen yards in length the carpet did extend. 
Seven quarters wide it was from end to end-; 
But she's desirous, before the carpet's seen, 
To line it with silk five quarters wide, and green. 
Now this lady fair desires of you to know 
How many full yards will line the carpet so. 
Now^ sir, only grant the lady-fair's desire, 
And she will your talents very much admire. 

Answer^ — Dear Miss, the question is quite easy done^ 
It requires yards exactly twenty-one. 
18.. As I was hunting on the forest grounds, 
Up starts a hare before ray two gray-hounds ; 
The dogs being swift on foot did fairly run 
Unto her fifteen rods just twenty-one. 
The distance that she started up before 
Was four-score, sixteen rods just, and no mots. 
, Kow this I'd have you unto me declare, 
Ho V far they ran before they caught the hare ? 

21—15^6; then, as 6 : 21 t: 96 .. 336 rods, answer. 

This question m^y be proved by Simple Addition, in the following 

manner: 

a0+ai+21+2l+2K2i+2l-f^l-ir21+2l+i21+21+21+21+2l+21+21=^35 

Or thus : 15 x 1^+96=336, and 21 x 16=the same. 

N. B. Sound; that is lot interrupted, moves about 1180 ffeet in 
one second of time. — See Vyse's Arithmetic, page 66. Mr. Ni- 
cholas Pike says it moves ab^ut 1142,&et in a second.— See Pike'su 
Arithmetic, page 370.. 



19. How long after the firing of a cannon at Newburjp<^rt will the 
sound be heard at Ipswich, estimating the distance to be 10 miles ? 

fteU sfc. ftet. Answer, 

l0miles3;;5280(Ml., then : As 1142 : 1 :: 52800 •• 468ec.+2^ rem. 

20. If I see the flash df a cannop 1 minute and 3 seconds be-, 
fore I hear the report, how far is she off,, supposing the sound to 
move 1150 feet in a second. Ans. 24150 yards^ 

21. One evening fair I did espy . 
A Mediterranean ship pass by, 
Whose gallant gunners quickly sped, 
And fired a volley from her head. 
Now from the time the flash appeared 
^ Until the sound I plainly heard, 
Was minutes two and seconds four^ 
What was her distance from the shore? 
As Is. : 1142ft. :: 124sec. •• 26mip^ 1442yds. 2ft. Answer^ 

The following question is inserted by the request of a friend:. 

22. A Maypole there was whose height. I would know, 
The sun shining quite straight, to work I did go y 
The length of its shadow, upon level ground. 
Was sixty-five feet, when measured, I found.. 
A staff I had by me just fiye feet in length, 
Which gave out a shadow four feet and one tenth*. 
The height of the Maypole I would gladly know,, ' 
And that is th^ thing you are required to show. 

Answered poetically by Mr. James Brown. 

Sir, your question to solve I did puzzle my brain,. 
I read it and tried it, and read it again ; 
I thought it was sure some profound mystery, 
Till at length it turn'd out the plain Rule of Three.^. 
Suppose that a shadow of four feet and one-tenth 
Requires a staff which is just five feet in length, 
The Maypole, whose shadow was sixty^five feet^ 
Will be twenty-six yards perpendicular height. 
The remainder is full fifleen mches and more, 
Which I probably might have mentioned before ; 
But I thought if Goliah would want such a red, 
When we cut it we'd leave a good stump on the swt- 
Now, sir, if my answer does please you aright, 
X am your humble servfint^ and bid yon gQod nigltt.^ 
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THE DOUBLE RULE OF THREE DIRECT. 

The Double Rule of Three Direct is composed of five terms, 
which are given in the question to find the answer ; three of them 
are called the terms of supposition, and the other two the terms, of 
demand. 

A Rule for stating the Questions, &c. 

1. Set down the term of supposition in the first place, which is 
the principal cause of gain or loss, interest or demand, increase or 
decrease, action or passion. 

2. Set down the term df supposition in the second place, that 
signifies the time in which the gain is acquired, the loss sustained, 
the action performed, or the distance from one place to another. 

3. Set down the term of supposition in the third place ; that de» 
signates the gain or loss, interest or action performed, which must 
be of like name with the answer required. 

4. Place the two terms of demand in a line with the terms of 
supposition, so that the first and fourth terms of the stating may be 
of like name ; also, the second and fifth, and the stating will be 
completed. 

5. If the first and fourth terms of the stating be of different de- 
nominations, reduce them both to the same, and do likewise by the 
second and fiflh terms. 

6. Reduce the middle term to the lowest denomination men* 
tioned in it, or lower, if the nature of the question require it. 

7. When all the terms of the stating are reduced as above direct- 
ed, (if necessary,) then multiply the first and second terms together 
for a divisor, and the three remaining terms for a dividend ; the quo* 
tient thence arising will be the answer required to the question, and 
of like name with the middle term, or whatever denomination it 
was r<(duced to. 

8. Questions may be wrought by two single statings in direct 
proportion, which may serve as proof to the co^npound stating ; or,, 
the operation may be proved by changing the order of the com- 
pound stating and working backward, which will produce the mid-^ 
die term of the first stating for the answer, if the work in both be 
right. 

9. When a question is wrought by two single statings, the an- 
swer to the first will be the middle term of the second one. 

10. The operation, in many questions, may be contracted by 
working with the aliquot parts instead of the whofe terms. The 
aliquot parts are found by dividing a multiplying term by a dividing^ 
term, or a dividing tqrm by a multiplying term. 
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Examples. 

I. If 24 busheh of provender serve 16 horses 12 days, howma&y 
bushels will serve 48 horses 32 days ? 



If 16x12 : 24 :: 48x32 

48 



12 

m 



192 
96 

32 

2304 
3456 



192)36864(192 bush. 
192 Answer. 

1728 



384 
384 

• • • 



If 48x32 : 192 :: 16x12 
32 16 

He 3072 

144 12 

15^ )36864(246. proof. 
3072 

6144 
6144 

• • • • 

The operation contracted. 
H. B, B. H. D. 

If 16x12 : 24 :: 48x32 
8 = 4x 2 

Ans. 192 bushels. 

//. D. n. H. D. 
If 48x32 : 192:: 16x12 
2 4 ft 

_6 

, Alls. >^ buDh. proc^. 



The same question wrought by two statings 



«/• B» //• 

If 1(> : 24 :: 48 
48 

192 
96 

16)ll52(r2i, 
112 

~32 
32 



P. B. p. 

If 12 : 72 iJ 3^ 
32 

144 
216 



12)2304 

■ ■ ■ ■ • »< n . 

Ans. 192 bush- 
els as before. 



2. IfTqrs. of malt are sufficient 

for afamily of 7 persons 4 months, 

how many quarters are enough 

for 42 persons 12 months ? 
12 3 4« 5 

P. put, qrs, P. ma, • 

If 7x4 : 7 ;: 42x12 

3 



3. If $56.332lcts. be the wa« 
ges of 16 men for 8 days, what 
sum will 32 men earn in 24 
days ? 

M, D. $ r. Jtf, D, 

If 16x8 : 56.33j^ :: 32x24 

6 =: 2x 3 



Answer 1*% quarters. Answer 336i)0 
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4. If a carrier receive $8 for 
the carriage of 3cwt. 150 miles, 
how much ougrhi he to have for 
.the carriage of 7cwt. 3qrs. 14ibs. 

50 miles ? 

^ 12 3 4 5 

cict. niL $ cwt. qrs. Ihs, 

If 3x150 : 8 ;; 7 3 14x50 
4 4 



5. If 100£ principal gain 6£ 
interest in 12 months, how much 
will 245iS principal gain in 8 
months ? 

£ p. mo, £ irU» £ p. mo^ 

If 100x12 : 6 :: 245x8 
12 8 



12 

28 


3^1 

28 


1200 


I960 
6 

£ B. 


336 
150 


2(>2 
62 

882 
8 


« 


1200)11760(9 16ans 
10800 


50400 




960 
20 




7056 






50 

504,00)3528,00(7$ Ans- 
3528 

• * • • 


• 


1200)19200(16 
1200 

7200 


The or 


»eration contracted. 




7200 



cwt, mi. $ ctrt. qrs, ibs, mi* 

If 3x1**^-^ •• ' ^ i4x5a 

_J_S 

3x3=.... 9)63^ 

Ans. $7 as before. 



6. If 100 dollars principal gain 6 dollars interest in one year, 
what will $-i33.334 cents principal gain in 20 weeks ? 



w, $ vit. $ p. 



$p. 



to. $ c. 



9p, to, ^tnt. 9 p. w, ^p, to. 9 c. 9 *^ 

If 100.00x52 : 6 :: 333.33^x20 If 333.a3J^X30 : 7.69 :: 100.00X52 



3 



3 



300.00 
52 

"60000 
.150000 

i56oo!oo 



1000.00 
20 

iooooioo 

6 



1000.00 
20 

20000.00 



$ c. 



) 120000.00(7.69 Ans. 
10920000 

1080000,00 
936000 

144000 00 
140400 00 



300.00 
52 

i56oo!oo 

769 

14040000 

936 

1092 

360000 



20000.00) 120000.0000(6pf. 
120000 00 



Remainder 360000 



STiTDEN'r'j) otrtdE. lot 

' 7. A certain man lent out £86 to receive interest for the s'am*, 
and when it had continued 8 months he received for principal and 
interest together, the sura of £3S 17s. 4d« I demand at what per 
cent, per annum he received interest ? 

£ n. d. 

88 17 4 
86 00 

£ tno. £ fMt 

If 86x8 : 2 17 4 :: lOOxia 
8 20 12 

^^^^ _ I _^ 

688 57 12) 1200 pence- 
12 



688 



2,0)10,0 



Answer £^y per cent, per annum ^ 
S^ I demand the interest of 250 dollars for 73 days, at 6 doUais 
per cent, per annum ? 

Z D. % % D, 

If 100x365 : 6 :: 250x73 
5 6 



500 5,00)15,00 

Answer $3 

9. If 20tHbs. be carried 40 miles for 50 cents, what sum tvifl piif 
for the carriage of 20200ibs. 60 miles ? Ans. $75.75 cents. 

10. If 180 bushels of oats be sufficient for 18 horses 20 days, how 
many bushels will serve 60 horses 36 days? Ans. 1080* bush. 

11. If a regiment of 936 soldiers eat 312 quarters of wheat in 84 
days, how many quarters will suffice an army of 1 1068 soldiers 56 
days? V Ans. 2 i64 quarters.* 

12. I demand the interest of 2240 dollars for 7 years^ at $6 per 

cent, per annum. Ans. $940^0 cents. 

' 13. If a wagoner charge 7 dollars for the wagonage of 700 Ibs.^ 

120 miles, how much must I pay him for the wagonage of 42001b8r 

240 miles ? Ans. $84. 

14. What is the interest of 669 dollars for 3 years and 9 months^ 
at $5 per cent, per annum ? Ans. $125.4-3^ cents. 

15. If a family of 12 persons use 6 barrels of flour in 3 months;> 
how miny barrels will they use in a year if 6 more be taken into th» 
fiimily? Ans. 36^ barrels. 

16. If a man borrowed $1070 on interest, and at the expiration 
df 18 months have to pay $ 1262.60cts., at what rate per cent, per 
annum, was the Interest computed ? Ans. $12 per cent. 

17. If 8 reapers received £'i 4s. for 4 days' work, what sum will 
pay 48 reapers for 16 days' work ? Ans. £76 I6i. 
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18. If a fsmUy of 9 people expemd $450 in 5 months, howinach 
^ill be sufficient to maintain them 8 mouthsi if 5 people more cani9< 
into tlie family? Ans. $11M. 

19. What is the interest of 654 dollars for 164 days, at $6 ^r 
cent, per annum ? Ans. $17.63cts.+41 rem. 

20. A certain usurer put out $^50 to receive interest for the same, 
•and when it had continued 9 months, he received for principal and 
interest the sum of $*^6L^/25ct8, At what rate percent, per annum, 
was the interest calculated ? Ans. 6 per cent. 

21. What is the interest of $947 for 294' days, al $6 percent, per 
annum ? Ans. $i5.76cts. 7ni+125 rem. 

22. I demand the interest on $1333.33^cts. for 1 week, at $6 per 
cent, per annum? Ans. $).53cts. 8m.4-72. 

23. If 7 men use 981bs. of flour in 14 days, how many barrola 
will be sufficient for 28 men 56 days ? ^ Ans. 6 barrels. 

24. A man and his wife, having wrought 3 days, received $2.25 
eta. in payment ; how much nmst they have for 10 days, when their 
two sons help them ? Ans. $15« 



THE DOUBLE RULE OF THREE INVERSE. 

The Double Rule of Three Inverse is a compound of Direct and 
Inverse Proportion, and is composed of five terms, which are given 
in the question to find the answer — three of them are called the 
terms of supposition, and the other two the terms of demand. 

A Rule for Stating the Questions, &c. 

1. Set the term of supposition in the first place, that is of the like 
name with the answer required to the question. 

2. Set the term of supposition in the second place, that signifies 
the time in which the gain is acquired, the loss sustained, or the 
Work, Ice. performed. 

3. If the answer to the question be required in days, &c.— >tlieB, 
set the days in the first place, and their length (if given) in the se- 
cond. See the 5th question. 

• 4. The agents that perform the work or the commodity to be re- 
moved, &c. may occnpy the second place in the statings.* 

6. Set the term of supposition in the third place, that Hesignatea 
iht gaiai or loss, the work perfbrmed, the distance travelled, the 
wagei^ earned,or the price paid for the removal of any commodity, 8tc. 

6. Set the two terms of demand in a line with the three terma 
of supposition, so that the second and fbarth terms of the stating 
may be of one name ; also, tiie third and fifih, and the stating wiB 
to cinnpleted. 

* fixinuDe the third and tixih pietHom canMx* 
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?. fMttltiply tlie third and fourth terms toge^et f&r a divkor ^nd 
^ three remaiaing ones for a dWideftd-^^the quotient thence a- 
rtsing wiil'be the answer required, and of like name with the first 
term in the'StatinjV', or whatever it was reduced* to. 

8. The qtiestions may be proved by .reversing the order of the 
stating and working backward, which will produce the first term of 
the first stating, if the work in both be right. 

9. Questions may be answered by two single statings, one of 
which will be direct proportion and the other inverse, and the an- 
swer to the first stating will always be the middle term of the se- 
cond one. 

10. Whenever a dividing term can be divided by .a mnltfplyn^g 
^rm, ore multiplying term by a diyiding term, the operation joiay be 
«hbreviated hy using the qao^ents thence arising, jiistea4 of the.yvbole 
teiws. 

E^CAMPLfiS. 

1. If 7 men can reap 84 acres of wheat in I3dj|y,8.,hpw.in^y 
men can reap 100 acres in 5 days ? if. D, A. ,A. 

^ J j ^ j If 20xd : 100x12 :: 84 

if 7'k12 : 84x5 :: 100 5 .12 . lOO 



12 

84 



84 



100 1^00 



m. 

)8400(7 
@400 



420 



)8400(20 and. 
840 



• « • • 



.0 



See the work abbreviated. 
M. D, A, D, A. 

As 7x12 : 84x6 :: 100 

. ' •• 7 



Ans. 20 men. 



2. If 4 reapers earn. $4 in 3 3. If j^bd the. wages of 8 men 

'days, how many men will earn for 3 days, how many days must 

^32 in 16 days ? 90 men woik for $50. 

As 4x3 : 4x16 :; 32 As 3x8 : 5x20 :: 50 

2 4 2 10 



Ans 6 men. Prove the work. Ans. 12 days. Prove the work. 



4. If im£ principal gain 6JS 
interest in. 12 months, what prin- 
cipal will' gain 20iS interest in 8 
months?' 

£, p. mo, £, inl, mo, £ int» • 

100x12 :Bx8 :: 20 
12 |8 1800 



Hioa 



48 )24000^ 



tS. If a footman travel 240 miles 

' in 12 days when they are 12 hours 

long, in how many days can he 

travel 720 miles when they are 16 

hours long? 

D* ff, mi, Jnf, mL 

.As 12x12 :-2Mx 16 :: 720 



T' 



AQ8.60(Ke. 






110 



TBK AXBKIOAir 



6. If2001b8.be carried 40 miles 
for 50ct8. how far may 20200ibs. 
be carried foir $75.75cts ? 

mL lbt» e, Ikt, $ e 

.*. 40 X 200 : 60X 20200 :: 75.75 

101 
5 4 



505 )30300 
Ans. (iOmt. 



7. If 30 meD perform a plecir 

of work in 20 day8,how many mes 

will accomplish another piece of 

work, four times as large, in one 

fifth part of the time? 

^ M. D. PW.D. PW. 
.-.30x20 : 1x4 :: 4 

30 - " 
Ans. 600 men. 



8k A person having engaged 
to remove SOOOcwt. of merchan- 
dize a certain distance in 9 days, 
and withlShorses in 6days he re- 
moved 4500cwt.how many horses 
will be required to remove the 
rest in the remaining 3 days ? 

cmt, 

8000 
4500 

H, D% ewt, D. 

...18X6: 4500x3:: 3500 

- 2 250 14 

— 2 

Ans. 28 horses. 



9. If 8 men can build a wall 20 
feet long, 6ft. high and 4ft» thick, 
in 12 days, in what time can 24 
men build another one 200 feet 
long, 8ft. high, and 6ft. thick ? 



20 long 
6 high 



ft. 
900 long 

8 high 



D. Af. 
12x6: 
4 



120 

4 thick 
— M. 
480x24 
3 



1600 
6thick 






9600 

20 

4 



Ans. 80day» 



10. If twenty dogs for tlnrty groats, 
Go forty weeks to grass ; 
How many hounds for 60 crowns 
May winter in that place ? 

.*. 20x40 : 2x12 :: QO 
20 
20 




Ans. 2000 hoonds. 
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OF DIRECT AND INVERSE PROPORTION. 

A RlTLS TO FIND WHBTHER TBI PROPORTION IS DiRECT OR InVBRSB* 

1. Let the principal cause of gain or loss, interest or demand, in*^ 
•lease «f de«eaae, &Ctf oecapy the first place in the stating. 
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S. Let the term which signifies the time or the distance of one 
place from another, occupy the second place in the stating. 

3. Let the term which denotes the gain or loss, the action per- 
formed, or the price paid for removing any commodity, occupy the 
third place in the stating. 

4. Place the two terms of demand under those of the same name 
in the supposition, and a blank place will occur under that term, 
which is of like name with the answer. 

5. If the blank should fall under the third term, the proportion is 
direct— -therefore multiply the first and second terms together for a 
diTtfiiOr, and the other three for a dividend. 

6. If the blank should fall under the first or second term, the pro- 
portion is inverse — ^therefore multiply the third and fourth terms to- 
gether for a divisor, and the other three for a dividend ; and the quo- 
tient, in either case, will be the answer required. 

Note 1. In the 1st example, the blank place will occur under 100 
acres, which is the the third term ; therefore the proportion is direct ; 
consequently, move the 7 men and 12 days into the 4th and 5th 
places of the stating, and proceed by dvred proportion to find the 
answer. 

Note % In the 2d example, the blank place will occur under 36 
days, which is the 2d term ; Uierefore, the proportion is invefse ; 
•consequently, move the 18 horses and 160 bushels into the 4th andf 
Ml places of the stating, and proceed by iwaerse proportion to find 
the answer. 

Promiscuous Examples. 

1. If 20 men mow 100 acres of grass in 5 days, how many acres 
can 7 men mow in 12 days ? Ans. 84 acres. 

2. If 60 horses can eat 1080 bushels of oats in 36 days, in how 
jnany days will 18 horses eat 180 bushels ? Ans. 20 days. 

3. If GOO dollars principal gain 20 dollars interest in 8 months, at 
what rate per cent, per annum was the interest computed ? 

Ans. at $6 per cent, per annum. 

4. If 60 horses ca^ eat 1080 bushels of oats in 36 days, how ma- 
ny horses will eat 180 bclshels in 20 days ? Ans. 18 horses. 

5. If 32 men earn 338 dollars in 24 days, in what time wilf 16 
men earn $56.33^ cents ? Ans. 8 days. 

6. If I pay 84 dollars for the carriage of 42001bs. 240 miles, how 
far may 7001bs. be carried for 7 dollars ? Ans. 120 miles. 

7. What sum will gain $33.75 cents in 9 months, at 6 dollars 
per cent, per annum ? Ans. 750 dollars. 

8. A wall which is to be built 27 feet high has been raised 9 feet 
in 6 days by 12 men ; bow many men must be employed to finish . 
the work in 4 days ? An^^ 36 o^n. 

9. If 5 men can make 150 pair of shoes in 20 days, how nuiny 
pair can 15 men make in 60 days ? Ans*. 1350 pair*. 
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THE COMPARISON OF WEIGHTS AND MEA6USBB. 

The operations are performed by t he Sing^le Rule of Three DireeU 

Examples. 

1. If 1^ yards in Virginia be' 2. If 6b. 8d. in Virginia be 

equal to one ell in Franoe, how worth one French crown, w4iat 

many yards in Virginia are equal sum in Virginia is equal to 320 

to 120 ells in France ? Fr. crowns ? An&. lOtiJS ISs. 4d. 

^* ^ fon ^* If 24 yaxds at Richmond, in 

I :; 1 J :: 120 Virginia, make 32 ells in Flan-- 

^ ders, how many ell» in Flanden 

"^ are equal to 12Q yards in Rich- 

_^^ mond I Ans. 160 ells. 

120 4. If 2J yards m PhHadelphia 

~" make 2 ells in London, how ma* 

*)360 „y yawls ia Philadelphia are c* 

7^ , qua! to 60 elk iii London ? 

Ans. 180 yards. Ans. 75 yards. 

5» If GO pounds in America maJbe 66 pounds at Amsterdam, how 
many pounds fb America are equal to 350 pounds at Amsterdam ? 

Ana. 375 pounds. 

6. If 1121bS| in America be equal to 106 lbs. at Lyons, how many 
ibs. at Lyons are equal to 1 ton in America ? Ans. 212(Hb8. 

7. If 100 English ells make 125 yards in the United Statee, horn 
many English ells are equal to 1000 yards in the United States ? 

Ans. 800 English, ells^ 

CONJOINED PROPORTION,* 

ok, THE RULE OF CONJUNCTlON.f 

Conjoined Proportion, or the Rule of Coi^unction, is a eompa- 
rison of the coins, weights, or measures, of several countries in the 
sam^ question ; or, it is the joining of many proportions together, 
and by the relation which several aaiecedentg l^tve to their conte* 
qmait9t the proportion between the first antecedent and the last C4m^ 
nqitent is discovered, as well as the proportion between the othera 
in their several respects. 

Casb 1. 

When it is required to find how many ^f the first sort of corny 
weight, or measure, mentioned in the question, are equal to a gi* 
ven quantity of the last sort., 

RutU; 

Plaee the mUetedents on the left hand and the consequents on the 
right, and let the last number stand on the lefl hand ; then; multi-. 
ply all the numbers in the left hbnd column together for a dividend^ 

* 8te Tboinaf DilworUi'i Arithmetic. t See Wifiiam 6ord6i|\ Atithm^tk*, 
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and those in the rig&t hand column for a divisor : the quotient 
thence arising will be the answer required. 

N. B. — Equal antecedents and coiiseqdents cance^ each other ; 
the others may be divided by any number that will divide both with-^ 
out a remainder, and the quotients used in their stead. 

Examples. 

1. Suppose 100 yards of America make 100 yards of England, 
aad 100 yards of England 50 canes of Thoulouse, and 100 canes of 
Thoulouse 160 ells of Geneva, and 100 ^lls of Geneva 200 ells of 
Hamburg ; how many yards of America are equal to 379 ells of 
Hamburg? 

100 yards of America«s=100 yards of England. 
100 yards of Eng]and=50 canes of Thoulouse. 
100 canes of Thoulouse =r 160 ells of Geneva. ' 

100 ells of Geneva=:200 ells of Hamburg. 
379 ells of Hamburg. 
100 X 100 X 100 X lOftx 379=37900000000 dividend/^ y^- ^r/- «^ 



Answer. 



Ant, 


Con 








2 


1 


5 


8 


1 


2 



100x60x160x200= 160000000 divisor 

See the operation abbreviated. 

Aniecedenti, Consequents, 

100 yards of A. =100 yards of E. 
50)100 yards of E.= 50 canes of T. 
20)100 canes of T.=160 ells of G. 
100)100 ells of G. =200 ells of H. 
379 ells of Hamburgh. 
5 / 

8)1895 

236yds. 3qrs. 2na. answer. 

2. If 201bs. at Richmond, in Virginia^ make ^bs. at Antwerp, 
and 1501bs. at Antwerp make ISOlbs. at Leghorn, how many poundii 
at Richmond, in Virginia, are equal to 14A\h5* at Leghorn ? 

Ans. 96Ibs. a^ Richmond, in Virginia. 

3. If 121bs at Boston make lOIbs. at >lmsterdam, and lOOlbs. at 
Amsterdam 1201bs. at Paris, how mufiy pounds at Boston are equal 
to 801bs. at Pafis? Ans. 80]bs,^t Boston are=801bs. at Paris. ; 

4. If 251bs. at London make 2^s. at Nuremburg, and 68Ibs. at 
Nuremburg 921b8. at Hamburg, and 46lbs. at Hamburg 49ib8. at 
Lyons, how many pounds at London are equal to 961bs. at Lyons ? 

Ans.. 100 pounds. 

5. 1/ lOOlbs. English make 951bs. Flemish, and 191bs. Flemish 
351bs. at Bologna, how many pounds English are equal to 501bs. at 
Bologna? Ans* 401bs, English. 

10* 
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6. If 6 braces at Leghorn make 3 ells English, and 5 ells Eng-^ 
liah 9 braces at Venice, how many braces at Leghorn are equal to 
45 braces at Venice ? Ans. 50 braces at Leghorn* 

7. If 3 dozen pair of gloves are equal in value to 2 pieces of rib- 
bon, and 3 pieces of ribbon to 7 dozen of points, and 6 dozen of 
points to 2 yards of Flanders lace, 3 yards of Flanders lace to 81 
shilUngs, how many doz^n paijr of gloves may be bought for 28 
shillings ? Ans.. 2 dozen pairs. 

Case 2; 

When it is required to find hpw many of the last sort of coita, 
weight, or measure, mentioned in the question^ are equal to a men 
quantity of the first sort. 

Rule. 

Place the numbers alternately, as before, beginning on the left 
hand with the arUecedentjSj and let the last number stand on the 
right hand; then multiply all the numbers in Ihe lefl hand column 
togethes for a divisor, and those on the right for a dividend ; tb0. 
quotient thence arising will be the answer required. 

Examples. 

1. ir20 braces a^ Leghorns: 10 vares at Lisbon, and 40 vares at 
Lisbon 3=80 braces at Lucca, how many braces at Lucca ares=100» 
braces at Iieghorn ? 

Jjjfecerfmf^ Consequents. Contracted*. 

W braces are= 10 vares. IftNSft— 10 

40 vares are =80 braces. inx^lA on 

— 100 ^^^ ,?? 



2 
1 



1 
2 



100 braces as before. 

8,00 )800,00 

Ans. 100 br. at Lucca. 

2. If 12lbs. at Boston =:.10Ibs. at Amsterdam, and lOOlbs. at Am- 
sterdam =1201bs. h.t Paris, how many pounds at Paris are=to IBQ 
pounds at Boston? Ans. 801bs. at Paris. 

3. If lOlbs. at London are=91bs. at Amsterdam, and 901bs. at 
Ai|isterdam=112lbs at l^oulouse, how many pouiads atThoulouse 
are=501bs. at London ^ Ans. 561bs. 

4. If 961bs. at Richmond, m Virginia, are=1441bs. at Leghorn, 
and 1801bs. at Leghorn =:1501bi». at Antwerp,, how many pounds at 
Antwerp are=20lbs. at Richmond, in Virginia ? Ans. 2dlbs. 

5. If401bs. English are=501bs. at Bologna, and 251bsv at Bolog- 
na^ 191bs. Flemish, how many pounds Fiemish. are=sl00 pounds 
English ? Ans.' 951bs. Flemish. 

6. If 50 braces at Leghorn are=:45 braces at Venice, and 9 bra- 
ces at Venice =5 English ells^how many English ells are equal, to. 
6 braces at Leghorn ? Ans.. 3 EngliBh. elh^ 
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THE RULES OF PRACTICE. 

/ 

Practice is a short way of finding the value of any quantity of 
goods, or other mercantile articles , when the price of one integer 
and the number you wish to find the value of, are both known. The 
questions may be proved by varying the parts, by Compomid Mai • 
tiplication, or by the Single Rule of Three Direct 



Aliqoot parte 
•f a dollar, or 

100 centB. 
CfNte. parts* 

1§=tV 
10 =tV 



§; 



ctntst poftt* 

ao = J 

35 = i 
60 = J 

Aliquot parte 
ofldT 

1 qr.= i 
2qrs=s J 

Aliquot parte 
of Is, 
D. parts, 

n=i 

3 = 

4 = 



The Tables. 

i>. parlt. 

6 = J 

Aliquot parte 
ofnponnd ster- 
ling. 
«. d. 



I 
I 
1 
1 

2 
2 
3 
4 
5 



3=,V 



0=3 

0= 
6 8= 
10 0= 



1 

i 

i 



AKouolpartk 
nf Icwt. 
Itu. 

56 

28 
16 
14 

8 

7 



= + 



Al'onot parte 
of 1 too. 

10 s= ^ 

S:t 

2J=i 
2=^-tV 



Afiqoot parts 

ofa year. 

mo» «r. 

6 = i 

2 = + 

1 =A 

Aliqoot parte 
ptamo. 

davs. 

15 = 1 

10 r= ^ 

3 =iV 

2 =T»r 



I. OF PRACTICE IN FEDERAL MONEY. 

Case 1. 

When the price of an integer is less than a dollar, and also an . 
aliquot part of it. 

Rule. 
Divide the given number by the said aliquot part, and the quo* 
tient will be the answer in dollars-^but if there should be a remain* 
de^, proceed with i^ according to the rule given in Division of Fed- 
eral Money. 

Examples. 



I 



n 



rh" 



-h 



9975 at 1 cent each. [ 1§ 

$99.75 cents. Ans. 
9876 at l^ cents each. 

$123.45 cents. Ans. 



u 



A 



9642 at 1} cento each. 
$164.03^ cents. Ans. 



9839 at 2 cents each. 
$196.78 cents. Ans. 
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^ 



A 



9956 at 3^ cents each. 



3iiV 



A 



4iA- 



A 



6i 



Si 



$248.90 cents. Ans. 



9834 at 3^ cents each. 
$327.80 cents. Ans. 



9999 at 4 cents each. 



(399.96 cents. Ans. 



9998 at 4i cents each. 



$416.58-^ cents. Ans. 



9675 at 5 cents each. 



$483.75 cents. Ans. 



9832 at 6^ cents each. 
$614.50 cents. Ans. 



8999 at 8| cents each. 
$749.91§ cents. Ans. 



c. 
10 


1^. 


i2i 


* 


16§ 


X 

t 


20 


i 


25 


i 


m 


X 
3 


50 


i 







•7832 at 10 cents each. 



$783.20 ce nts. Ang. 
6786 at 12^ cents each. 

$848.25 cents. Ans. 
7683 «t 16§ cents each. 

$1280.5 cents. Ans. 
5678 at 20 cents each. 



$1135.60 cents. Ans. 
2766 at 25 cents each. 

$691.50 cents. Ans. 
2918 at 33^ cents each. 

$972.66f cents. Ans. 
1239 at 50 cents each. 



$619.50 cents. Ans. 



Case 2 

When the price of an integer is less than a dollar, and not some 
aliquot part of it. . . 

• Rule. 

Findthe aliquot parts of the given pnce contained in one dollar,, 
by which divide the givei^ number of things, and the sum of the 
quotients will be the answer in dollars, &c. Parts may be taken out 
of parts very conveniently, as may be seen in the following 

Examples. 

What will 56 yards cost^ at 93f cents per yard? 

c. yds, 

50 ^ 56 



25 

Hi 



93| 



28 . . . .=:the value at 50 cents» 
14 . • . .=the value at 25 cents. 
7 . . . .=the value at 12^ cents^ 
3.5Q • .=the value at JS^ cents* 

$52.50 cents. Ans. 
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i 



-At 









10 

11 






10 
6 






10 



1234 at 5} cento. 

61.70 
6.17 , 

^7.87 cento. Asa. 



4321 at 7i eeirtsv 

216.05 
108.02J 

$324.07^ cents. Ans, 
2006 at 11^ cents. 

260.60 
25.07J 

$226.67^ ceats. Ans. 
2075 at 15 cents. 

207.50 
103.75 

$311.25 cent9. Ans. 



i 
i 



12J 



i 



90 
4 






2910 at 17i cents. 

291 
145.50 
72.75 

$509.25 cents, Ans. 



3746 at 18| cento. 

468.25 
234.12^ 

#702.371 cento. A»g. 
4632 at~24 cento. 



926.40 

185.28 



1^1111.68 cento. Aut 



8J 



50 




33i 



I 1295 at 41§ cents. 

J 431: 
107.91 






25 



25 

I2i; 



25 

12i 

4 



3% 



i 



i 
i 



i 



$539.58j^ cento- J^'' 



468 atr91§ centos 

284 

156 

39 

$429 An g. 

2911 at 314 cento. 

727.76 
181.931 



^p* 



$909.6 8| cents. Ana. 



2181 at 37^ cents. 

545.25 
272.6^ 

#817.87Jce»Js. Ans. 



3719 at 43| cents. 

929.75 

464.m 

2»2.43| 

$1627JDi6i cgnts. Ans. . 

arei at 6a| cents. 

1253.66§ 
1253.66f 



»2507.33| eeats. Ans. 



5555 at 83i cents. 



"I«W" 



2777.50 
1851.66} 

$4629^1$§ cents. Ans 



T 'liiii 
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Case 3. 



When the price of an integer is more than one dollar, but lew 
^an two. 

Rule. 

1. Let the given number of integers stand for so many dollars. 

2. Take parts of it, with the cents, &c. as in the following cases. 

3. Add these parts and the given number together^ and Uie sum 
will be the answer in' dollars, &c. 



25 

20 

5 

1 



J. 

6 

i 



Examples. 

175 at $1.51^ cents. 
43.75 
35.00 

8.75 

1.75 

0.87J 



$265. 12j^ cents. Ans. 



391 at'$1.06i^ cents. 

$415.4 3f cents. Ans. 
yyiJat 1.08J cents. 

$859.08i cents. Ans. 



987 at $1.18| cents. 



$1 172.06 J cent». Ans. 



1111 at $).25 cents. 



$1388.75 cents. Ans. 



1011 at $1.28 cents. 



$1294.08 cents. Ans. 



864 at $1.10^ cents. 
$952.56 cents. Ans. 



999 at $1.12^^ cents. 



$1123.87i cents. Ans. 



871 at $1.16§ cents. 



$1016.16§ cents. Ans. 



1773 at $I.31J cents. 
$2327.06J cents. Ans. 



1776 at $1.44 cents. 



$2557.44 cents. Ans. 



901 at $1.74 cents. 



$1567.74 cents. Ans. 
875 at $1.81^ cents. 



$1585.93§ cents. Ans< 



Case 4. 
When the price of an integer is more than two dollars. 

Rule. 

1. Multiply the given number of integers by the dollars, and take 
parts of it, with the cents, &c. in the price of one integer, as in the 
foregoing cases. 

2. Add the product by the dollars and the said parts together, 
nnd that sum ^i}l be the answer in dollars, &c. 
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Examples. 



90 



25 






89 at $2Sti cents. I 
2 " 

178' 
44.50 
•22.25 
11.12J 



$255.67^ cents* Ans. 



78 at $3.56^ cents. 



$277.87^ cents. Ans. 



68 at $4.t]6§ cents. 



$317.33^ cents. Ans. 



65 at f 5.67} cents. 



$368.87 } cents. Ans. 
83 at $6.75 cents. 

$560.25 cents. Ans. 
58 at"$7.81i cents. 

$453.12} cents. Ans. 



49 at $8.83} cents. 



$432.83^ cents. Ans.. 



37 at $9.93| cents. 



$367.68^ cents. Ans. 



Case 5. ♦ 

When the given quantity and the price of an integer are both of 
several denominations. 

RULS. 

1^ Multiply the price by the number of integers in the said quantity. 

2. Take parts of the said price, with the given parts of the integer. 

3. Add these parts and the above product together^ and that sum. 
iHll be the answer required in dollars, cents, &c. 

ExilMPLES. 

72cwt. 3qrs. 27Ibs. of sugar, at 
$10.50 cents per cwt. 

72=the number of integers. 



2100 
7350 



2qrs.=s 



i 



lqr.= 

161bs.: 

81bs.: 

21bs.: 

lib. : 



i 



756.00=:the value of 72 cwt. 
5.25s=the value of 2 qrs. 
2.625=:the value of 1 qr. 
1.500=:the valine of 16 lbs. 
750=the value of 8 lbs. 
1875=the value of 2 lbs. 
9375=the value of 1 lb. 



Answer, $766.40,625=: $766.40cts. 6}m. 



3. 37ewt. 2qrs. 141bs of cheese at 
3. 5GWt. 2 qrs. lOlbs. of tallow at 



Antwen, 

20.10 per cwL? 756.26^. 
11.20 per OWL i 6B.60t 



«ao 



Mtt AaaanQMlt 



4. 70c\Tt. ^18. 141bs. of tobacco, at 0.00 

6. '4cwt. Iqr. 16 lbs...of iron> at 7.70 

6. 7cwt. Oqr. I6lba. of soap, at 6.30 

7. IScwt. 3qrs. 261bs. of tobacco, at 14.00 

8. lOcwt. 3qrs. I91bs. of sugar, at 12.60 

9. 131b. lOoz. 12pwts. of silver, at 10.50, 

10. 144Ib8. 12oz. ot butter, at 00.16 

11. 83yds. 2qrs. of cloth, at 10.50 

12. 64yds. Sqrs. oi'drab, at 2.^ 

13. 476 acres, 3ro. 28 perches, at 9.00 

14. 953 acres, 3ro. 16 perches, at 4.50 

15. ^O.aores, 2ro. 20 perches, at I5.d0 
ICf. 4^ «cres, Iro. 26 perches, at 16.60 



per cwt. 
per cwt. 
per cwt. 
per cwt. 
per cwt. 
per lb. 
per lb. 
per yd. 
per y/d. 
per acrp. 
per acre, 
per acre, 
per acre. 



Answers* 

$ cte. 

635JS2i^. 

33.62|. 

45J00. 
181.75. 
137.582. 

146.7Ti. 
23.16. 

876.75. 

145J68J. 
4302^. 
4292J32|. 
3729j6^* 
7(162,93. 



Case 6* 

To fiad the value of any number of pound^i feet, 8m5., at any gi* 
"^en rate per cent., that is, by the hundred. 

jBuub. 

1. Point off two figures at .the rigfafh,aiid of the given number of 
^|K>ands, feet, &c. for decimals. 

2. Multiply the said given -nuiihfber by the dollars, and take parts 
of it with the cents, "&Cv, as in the foregoing cases. 

3. Add these parts to the above product, and the sum will be the 
■answer. 

EXAHPJJSS. 

4 

1. How maeh will 1278 feet 2. What will 876 pounds of 
«f plank cost, at $ 1.37^ cents Jieef cost, at $o.6it^ cents per 
|>er 100 feet ? 100 pounds? 



85 



12J 



13.78 
1 



SO 



HHtei 



i 



12.78 
3.19^ 
L59| 



1^ 



JL 

2 



i 



8.76 
5 

43.80 
4.38 
1.09^ 



. Ans. $17.57^ cents. 



Ana. $49.27^ cents. 

Answers. 

9. W>at will 250lb8. of bacon cost, at $8.33icts. per C? $20,831^. 
4. What will 15601bs- of sugar cost, at $11.37^cts. per C? $177.45. 
JH. What willJ37841bs.of tobacco<^ost, at^.87^ts. per C.^ $tB7S9. 
«. What wai.lffi4)bs. of potk o^st, at«d;33|cts. perCv^ $80.26. 
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Cas£ 7. 

ttaving the rate per cent, and the sum of money to be lai4 out 
t)Oth giveti, to find how in any pounds, feet, &c. may be'bolight with 
the said sumi at the rate proposed. 

Rule. 
1. Reduce the sum of money to be laid out to the lowest -deno* 
nination mentioned, and multiply it by 100 for a dividend. 

S., Reduce the given rate per cent, to the same denomination for 
a divisor, by which divide the said divi4end, and the quotient will 
be the answer. 

Examples. 
1. How many feet of plank 2. How many pounds of ba- 



majr be bought with'$17.57^cts. 
at the rate of $ 1 .37^cts. per lOOfl. 
$17.57J tents. 
4 



con can I buy Ibr $20.*8*!3^ xents, 
at the rate of $8.3^1^ cents per 
100 pounds? 



1.37* 
4" 



70.^29 
109 



■^■M 



5.50 ;705iy.00( 1278ft. Ans. 



8.33^ 
3 

25.00 y 



$20.83J ^cetits. 
3 



eaSO.DOC^SOJte. Ans. 



f 3. How many pounds of beef can I buy foi* $4^.27^ cents, at the 
rate of $5.(>2.4 cents per C. ? Ans. 876Ib8» 

4. How much sugar can I buy for $177.45 cents, if I give at the 
rate of $1 l.-H.^ cents for 100 pounds ? Ans. IdCOIbs. 

5. What quantity of tobacco can be purchased for Jt297.S9ct?., 
at the rate oi $7.87^ cents per C. ? Ans. 3784]b6. 

Oase 8. 
To find the amount of any number of shingles, &c. which are 
commonly made, or botight and sold, at a certain rate per thousand. 

Rule. 

Point off three fig^ires at the right hand of the given number for 
decimal places, and proceed as in case the sixth. 

Examples. 
l.What will 4864 shingles come 2. What will 3596ft. of boardt 



to, at $2.75ct8. per thousand ? 



50 



85 



i 



i 






4864 
2 

9.728 
2*432 
1.216 



Ans. $13.37,6 



11 



cost, at $6.25 cents per M. ? 

Ans. $22.47^ cents. 
3% What will the laying of 
56460 bricks cost, at $5.45ct8. 
per lEf . ? 

Ans. $307.81 cents, 6 mills. 
4. What will 42420 pine shin, 
gles cost, at $3.25ct8. per M. ? 
Ans. $137.86ct8« 6m 
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II. OF PRACTICE IN STERLING MONEY. 

Case 1. 
When the price of an integer is less than a penny. 

RVJ.E. 

1. Take such a part or parts of the given quantity as the price of 
an integer is of a penny, for the answer in pence. 

S. If a remainder should occur in any example, proceed with it 
according to the general rule given under Compound Division. 

Examples. 



ft* d* 



J 






h 
i 



i' 

12 
2,0 



i \ 6612 at id. each. 
12 



2.0 
i 

i 

12 
2,0 

i 
i 

12 



7612 at Iqr. each. 



1903 pence. 



16,8.7d. 



7£ 188. 7d. Ans. 



3406 pence. 



28,3.10d. 



14je 3s. lOd. Ans. 



4712 at |qrs. each. 



2356 
1178 



35*34 pence. 



29,4.6d. 



U£ 148. 6d. Ans. 
9995 at ^qrs. each. 



4997^ 
2496f 



7496i 



624.8d. 



Sl£ 48. 8d. |qr. Ans. 



Case 2. 



6765 at ^r. each. 



i«* 



Q£ 2s. 7d. :|qr. Ans. 



9675 at ^d. each* 



aOiS lis. 5^d. Ans. 



6769 at |qrs. each. 



21^6 4s. 3d. Iqrs. Ans. 



9999 at |qr. each. 



10£ 8s. 3d. Jqrs. Ans. 



9673 at ^d. each. 



20£ lis. 4t^d. Ans. 



4667 at Iqrp. each. 



14iB 5s. 6d. -^qr. Ans. 



3999 at Jd. each. 



8£ 6s. 7^. Ans. 



7519 at Jqrs. each. 



23£ 9s. lid. |qr. Ans. 



When the price of an integer is more than a penny, but less than 
a shilling. 



L. 
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Rule. 
Find the aliquot parts of the given price contained in a shil- 
ling, by which divide the given number of integers, and the sum of 
the quotients will be the answer in shillings, &c. 

2. It is frequently more convenient to take parts of parts than 
parts of the whole. If there should be any remainder, reduce it to 
the next lower denomination, and so on, as before directed. 

Examples. 



1 



1 

i 



u 



i 
i 



2 

i 






2,0| 63,4.4d. 



tV 



2.0 

i 
2,0 



1 

i 



2,0 



i 
2,0 



i 
i 

2.0 



7612 at Id. each. 



31iS 148. 4d. Ans. 



8612 at l^d. each. 

717.8d. 
179.5 



89,7.1 



4i£ 17s. Id. Ans. 



4121 at l^d. each. 
"5i,5.1Jd. 



25je 16s. l^d. Ans. 
1861 at l|d. each. 

155.1d. 
77.6J 
36.91 

27,1.4| 



13£ lis. 4|d. Ans. 



iTGlat 2d. each. 



79,3.6d. 



39£ 13s. 6d. Ans. 



6181 at ^d, each. 

1030.2d. 
128.9J 



ll5,8.Ui 



57^6 18s. 11^. Ans. 



2 


s. 


i 


i 




2,0 


2 


i 


i 
i 


i 




2,0 


3 


J 




2,0 


3 


i 


i 


tV 




2.0 


3 


i 


i 


1 




%o 


I 





1218 at 2Jd each. 

203.0d. 
50.9 



25,3.9 



12J6 136. 9d. Ans. 
8012 at 23d. each. 

1335»4d. 
333.10 
166.11 



183,6.1d. 

91ie 16s. Id. Ans. 
7612 at 3d. each. 



190,3 



95i6 3s. Ans. 



6128 at Sid. each. 

1532 
127.8d. 



165,9.8 



82£ 198. 8d. Ans. 
6180 at ^d, each. 

1545 
257.6d. 



180,2.6 



dO£ 2s. 6d. Ans. 



i 

1 


THE AH 

7Bt2 at 3|d. each. 

1953 

488.3d. 


ERIt 
d. 

4 

1 

i 

4 

1 

i 

4 

1 

i 

i 

6 

4 

2 

i 


[;aii 

i 

4 
i 

2,0 

i 

2.0 

^,0 

i 
2,0 

2,0 


8121 at 54d eacb. 

2707 
676.9d. 
169.2J 

355,2. Hi 

177Je 12s. Hid. Am*. 


2.0 


244,1.3 
122£ Is. 3d. Ana. 


i 


8120 at 4d. each. 
270,6.8d. 


2.0 


6128 at 5^d..each.. 




135£.6s. 8d. Ans. 


2042.8d. 
510.8 
255.4 


i 


70U0 at iid. each. 

1750 

583. 4d. • 
145.10 


i 
i 


280,8.8 

140iS 8s. 8d. Ans. 


2,0 


247,9.2 

123£ 19s. 2d. Ans. 


QlOO at 5|d. each. 

2033.4d. 
508.4 
254.2 
127.1 


i 


6001 at 4Jd'. each. 

20Q0.4d. 
250.0^ 

225,0.4J 

112^ 10s. 4id. Ans. 


2,0 


292,2.11 

146iB 2s. lid. Ans.. 


1 

2,0 
2,C 


7121 at 4Jd. each. 

2373.8d. 
296.8i 

148.4i ^ 


3011 at 6d. each. 
10O,5.6d. 
75,e 5s. 6d. Ans. 


281,8.8f 

U0£ 18s. 8Sd. Ans. 


7610 at 6|d. each. 


7181 at 5d. each. 


2536.8d. 
1268.4 
158.6^ 


2393.8d. 
598.5 


) 299,2. Id. 


396,3.6Jd. 


149ig 12s. Id. Ans. 


i 1 19a£ 38. 6ld. Ans. 



arvxmHT^M atfm. 
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Case 3. 

When m^ie price of an integer m more than one sbilUiigi'^ less 
than two. 

Let the given qtta]:itity stand forshillinga, and tdce parte of it with 
so much of thQ price as is more than one clbilling, and add them to 
the said given quantity,and that sum will be the ani^wer in shillingSylui 

fiXAMPLES. 



? 


2.0 

iV 
2,0 

A 
2.0 

2.0 


486 at 12|d. each. 
10 l|d. 

49,6 IJ 

^U£ 16s. l^d. Ans. 




m 


1271 at Uid. «ach. 
75£ 9s. 33d. Ans. 




6120 at 14^. each. 
369£ 15s. Ans. 


Id. 


594 at VHH. each. 
24 9d. ^ 


1210 at 14^. each. 
7i£ 78. 3^d. Ans. 




61,8 9 


1260 at 15d. each. 




30JS18s.9d. Ans. 


78ie 15e. Ans. 


igr. 


518 at l^d. each. 
32 4^d. 

55^0 ^ 

^7£ 10s. 4id. Ans. 


1612 at I54d. each. 
102£ 88. 7d. 




1210 at 15id. each. 
78£28. lid. Ans. 


1 


1234 at 13d. each. 
102 lOd. 


7612 at ISfd. each. 
499£ 108. 9d. Ans. 


' 


133,6 10 

66£ 16s. lOd. Ans. 


6100 at 16d. each. 
406£ 138. 4^. Ans. 


• 


1281 at 13id. each. 
70iS14s.5|d. Ans. 


7121 at 164d. each. 
482iS 39. OJd. Ans. 


} 


6100 at 13^d. each. 
343^6 2s. 6d. Ans. 


1218 at 16id.. each. 
SS£ 148. 9d. Ans. 


1 

i 


1210 at 13|d. each. 
69iS 6s. 5Jd. Am. 


8100 at 16|d. each. 
565£ 68. 3d. Ans. 


m 


1234 at 14d. each.' 
71£ Ids. Sd. Ans. | 


4128 at 17d. each. 
292J&88. Ans. 



11^ 



IW ^ THE AMERICAiir 

Case 4. 

Wheir the price of an integer is any even number of shillipgs un- 
der twenty. 

Rule. 

Multiply the ^ven number of integers by half the pricei and dou- 
ble the first figure of the product for shillings, and the rest of the 
product will be pounds. 

Examples. 

What will 86 bushels of wheat «. £ $. 

cost, at 6s. per bushel ? 1. 486 at 2 each. Ans. 48 12 

86 bushels. 2. 769 at 4 each. 153 16 

3 shillings. 3. 593 at 6 eaeh> 177 18 

4. 456 at 8 each. 182 8 



Ans. 25£ 16s. 5. 185 at 10 each. 92 10 

6* 367 at 12 each. 220 4 

86 bushels. 7. 171 at 14 each. 119 14 

6 shillings. 8. 296 at 16 each. 236 16 

9. 193 at 18 each. 173 14 



2,0)51,6 10. 98 at 12 each. 58 16 

^25 16s. Proof. 



Case 5. 

WbjQp. the price of an integer is any odd number of shillings un- 
der twenty. 

♦ Rtjle^. 

Multiply the given nuhiber of integers by the whole price, and 
divfde the product by 20, and the quotient will be the answer. 

Examples. 



1. 999 at 1 each. Ans. 49 19 

2. 426 at 3 each. 63 18 
3.* 399 at 5 each. 99 15 
4. 298 at 7 each. 104 6 
5.. 953 at 9 each. 428 17 
6. 299 at 11 each^ 164 9 



7. 601 at 13 each. AnB.390 13 

8. 191 ^t 15 each. 143 5 
9* 121 at 17 each. 102 17 

10. 837 at 19 each. 795 3 
IL 242 at 11 each. 133 2 
12. 89 at 19 each. 84 11 



Case 6. 
When the price of an integer is shillings and pence. 

Rule* * 
1. If the shillings and pence be any aliquot part of a pound, it 
imy he done at oace by taking aucb a part of the given number w^ 
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the price of an integer is of a pound, and the result will be the an- 
swer in pounds, shillings, &c. 

Examples. 



1.3M 



TT 



1.4 



1-8 



2.6 



tV 



i 



986 at Is. 3d. each. 



61/. 12s. 6d. Ans. 



846 at Is. 4d. each. 



56/. 88. Ans. 



769 at Is. 8d. each. 



64/. Is. 8d. Ans. 



186 at 2s. 6d. each. 



23/. 6s. Ans. 



8. d. 

3.4 



6.6 



1.8 



2.6 



6 



275 at %. 4d. each. 
45/. 168. 8d. Ans. 



tV 



i 



684 at 6s. 8d. each. 



228/. Ans. 



875 at Is. 8d. each. 



72/. 18s. 4d. Ans. 



695 at 28. 6d. each. 



86/. 17s. 6d. Ans. 



2. If the shillings and pence be not some isiliquot pail of a pound, 
or if there be shillings, pence, and farthings, multiply the given num- 
ber by the shillings, and take parts of it, with the pence, &c.,whiclt 
must be added to the product by the shillings, and that sum will h^ 
the anawer in shillings, &c. 

Examples. 



3 



2.0 



126 at 9s. 3d. each. 
9 



1134 product. 
31 6d. 

116,5 6 

58/.V 5s. 6d. Ans. 



86 at 6s. lO^d. each. 
29/. lis. 3d. Ans. 



98 at 12s. 4id. each. 
60/. 12s. 9d. Ans. 



70 at 7s. 43d. each. 



25/. 17s. 8Jd. Ans. 



55 at 4s. 8Jd. each. 
12/. 18s. lljd. Ans. 



31 at 4s. 9d« each. 



7/. 7s. 3d. Ans. 
73 at 7s. 6d. eacGT 



27/. 7b. 6d. Ans. 



17 at 17s. 44d. each. 
14/. 15e. 0|d. Ans. 



12 at 13s. lO^d. each. 

8/. 6s. 6d. Ans. 
148 at lis. 9id. each. 

87/. 5s. 2d. Ans. 
76 at lOs. 10|d. each. 

41/. 88. Id. Ans. 
83at 19{». ll|d.each. 

82/. 188. 3|d. Ans. 



■w »■ 
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Case 7. 
When the price of an integer is pounds, or poands, shillings, &c» 

Rux>E. 
Multiply the given number of integers by the pounds, and take 
such a part or parts of it as the rest of the price is of a pound, which 
must be added to the product by the pounds, and that sum will be 
the answer in pounds, shillings, &c. 

EXAHFLES. 



10 



5 
2 6d 



49 at 4/. 178. 6d. each. 
4 



i 



196 

U 10s. 
12 6 
6 2 6d. 



238/. 17s. 6d. Ans. 



— 

26 at 41 6^* each. 
114/. Qb. Ans. 


49 at 3/. 7s. 6d. each. 


166/. 7s. 6d. Ans. 



36 at 5/. 13s. 9 d. each. 
204/. 15s. Ans. 



47 at 7/. IPs, e ach. 
352/. 10s. Ans. 



26atll/. 14s.9 ^d.cach. 
305/. 4s. 7d. Ans. 



17 at 9/. 15s.^6d. each. 
166/. 3s. 6d. Ans. 



16 at 3/. 63. 7^d. each. 
53/ 6s. Ans. 
47 at JITSs* 4 d. each. 
148/. 1687857 Ans. 



20 at 41. 13s. 4 d. each. 
93/;6s.8d. Anst 



17 at 2/. 6s. 8d . each. 
39/. 13s. 4d. Ans. 



Case 8. 
IVhen the given quantity and the price of an integer are both of 
several denominations. 

Rule. 
1. Multiply the price by the number of integers in the said quan- 
tity. 2. Take parts of the said price with the given parts 6f the in- 
teger. 3. Add the said parts and the above product together, and 
that sum wiU be the answer required in pounds, shillings, &c. 

ExA])iPLES. 



qrs. 

2 



1 

161b. 
2 
1 



i 



i 



lTcwt.'3qrs. 191bs. of su* 
gar, at 2l.»s.6d. per cwt. 
17 

36 2 6 
1 1 3 
0.10 7J 
6 0|+3 rem. 
9 +3 rem. 
4^ 



38 1 6|+ Ans. 



12c wt. 3qrs. 161bs. of to- 
bacco, at 4/. 128. p er cwt. 

Ans. 59/> 6a. l^d.+ 



12ewt. 2qrs. 141bs. of su- 
gar, at 3/. 14s. p er cwt 

Ana. 46/. 14s. 3d.. 



« ■»- 



4cwt. Iqr. l^bs. of to- 
b»eco, at 3/. 12s. per c wt. 

Ans. 15/. 16s. 31d.-|-5. 




student'^ ovii^s. 1S9 

TARE AND TRET. 

Tare and Tret are allowances made by the seller to the buyer oir 
Tarious kinds of mercantile commodities. 

Tare is an allowance made for the weight of the hogshead, bar- 
rel, box, or bag,&c. which contains the commodity. 

Tret is an allowance of 41bs. in every 1041bs. for waste, dust, &Ci;^ 

Cloff is an allowance of21bs. in every 3cwt. for the turn of the scale. 

Gross weight is the whole weight of the goods, together with the 
weight of the hogshead, barrel, box, or bag, &c. which contains them»-. 
including fopes, canvass, and other covenngs. 

Suttle is when part of the allowance is deducted from the gross. 

Neat weight is the weight of the goods, afler the several allow- 
ances are deducted from the whole gross weight. 



Case 1. 

When the tare is so much in the whole gross weight. 

Rule. 

Subtract the tare from the whole gross weight, and the remainder, 
will be the neat weight required. 

Examples. 

1. The gross weight of a certain hogshead of sugar is 13cwt.. 
Iqr. 161bs.; the tare is Icwt. 3qrs. 241bs. What is the neat weight I 

Ans. llcwt. Iqr. 20H>8. 

2. The gross weight of a certain hogshead of tobacco is 1691Ib8. 
and the hogshead weighs 1071bs. What is the neat weight ? 

Ans. 15e41bf. 



^"^ 



Case 2. 

When there are several hogsheads, each containing the sama 
weight. 

Rule. 

Multiply the weight of one hogshead, or bag, &c. by the number 
of hogsheads, or bags, &c. and the product will be the whole gross 
weight, from which subtract the given tare, and the remainder will 
be the neat weight. 

Examples. 

1. What is the neat weight of 12 hogsheads of sugar, each weigh- 
ing 6cwt. 2qrs. 171bs. gross ; the whole tare being 8cwt. 3qts. Hlbsi 

Ans. 70cwt. Scp'ScSSlba. 

2. What is the neat of 4 casks of indigo, each weighing 4cwt. 
S<}rs. ISlbs. gross ; the whole tare being Icwt. Qqrs. 261hs.? 

Ans. ITcwt. Iqr. 181bs.. 
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Case 3. 

When there are different quantities of gross weight, and also of tare.. 

Rule. 
Add the gross weight into one sum, and the tare into another; 
then subtract the whole tare from the whole gross, and the remain- 
der will be the neat weight. 

Examples. 

1. What is the neat weight of 2. What is the neat weight of 
3 barrels of sugar, weighing as 5 hogsheads of tobacco, weigh* 
follows, viz :< , ing as follows^ viz : 

Cwt» gr, lbs, prt- lb. lbs, lf>s. 

No. 1 gross 3 13 Tare 2 34 No. 1 gross 1600 tare 102 

2 3 2 1 2 24 2 1720 110 

3 5 1 12 3 16 3 1410 90 

c. 4 1524 100 

12 15 2 18 5 1806 120 

^ ^ ^ lbs, n««t 

An8. 9T7 neat weiglrt. «»0 - 522==753& 

Case 4. 

When the tare is so much pex hogshead, barrel, bag, Stc. 

Rule. 

Multiply the number of hogsheads, or barrels, &c. by the tare per 
hogshead, barrel, &c. and the product will be the whole tare, which 
must be subtracted from the whole gross weight, and the remainder 
will be the neat weight required. 

Examples. 

1. What is the neat weight of 5 2. In 241 barrels of figs, each 

hds. of tobacco, each weighing weighing 3qrs. 191bs. gross, tare 

14cwt. 2qrs. 17Ibs. gross, the tare lOlbs. per barrel, how many lbs. 

being lOOlbs^ per hd. ? neat ? Ans. 224131bs. 

14 3. What is the neat weight of 

14 17 bags of cotton , each weighing 

l4 . 2cwt. 3qrs.41b8, tareOlbs.per bag,* 

14 . . and what is it worth at 12^ts.per 

731bs=2qr8. 171b8. lb.? Ans. 45cwt. 3qrs. 271b8. neat 

-jjT-r weight, and it is worth $643.87} 

\ cents. 

^. ' 4. At $1.25 cents per lb. what 

Ihs, 8205^whole gross wt. ^iU 3 chests of hyson tea come 

100x5=500 ^^» weighmg gross 9blbs. U71ds. 

and lOflbs. respectively, the tare 

Ans. 77051bt. neat weight, being 201b8. per chest ? 

Ans, $292.50 ceniSf 
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5. tn 70 baled of Smyrna silk, each weighing SlTlbs. gross, the 
tare per bale being 161bs. how many pounds neat weight ? 

Ans. 21070H)s. 

6. What is the neat weight of 30 bales of Cyprus silk, each weigh- 
ing 2491bs. gross, tare per bale 141bs.? Ans. 70d01bs. 



Case 6. 

When the tare is at so much per hundred weight. 

Divide the whole gross weight by such aliquot parts as the tare 
is of Icwt. and the sum of the quotients will be the whole tare-* 
then subtract the whole tare from the whole gross weight, and the 
remainder will be the neat weight required. 

' EtAHPLES. 

1. What is the neat weight of 2. In I73cwt.3qrs. 171bs. gross; 
9 hds. of tobacco, each weigh- tare 161bs. per hundred weight, 



ing6cwt. 5^rs. 121bs. gross ; tare 
171bs. p^r cwt.? 

Cwt* qrs, lbs, 

6 2 12 
9 



16 






59 1 24=whole gross wt. 



8 1 27-h 
2 3-t- 



added. 



9 2=whole tare. 



50 1 22 neat wt. Ans. 



how much neat weight ? 

Ans. 149cwt. Oqrs. 71bs. 

3. What is the neat weight of 
7 barrels of pot ash, each 2011bs« 
gross ;.tare lOlbs. per cwt.? 

Ans. 12611bs. 6 ozs» 

4. In 12 butts of currants, each 
7cwt. Iqr. lOlbs. gross; tare 16 
Ibs.per cwt,, how much neat wt.? 

Ans. 75cwt. Iqr. 261bs. 14oz8. 

5. What will a hogshead of 
raisins weighing 9cwt.2qrs.gross; 
tare 121bs, per cwt. amount to at 
23cts. per lb.? Ans. $218.50cts^ 



6. Whatjs the neat weight of 36 kegs of figs, each weighing 2 
tcwt. Oqrs. 121bs. gross; tare 141bs. p^r cwt. and what will they a* 
mount to at ]2^cts per lb. ? 

Ans. 66cwt. Iqr. 14lbs. neat, and the amount is $929.25ct8« 



Case 6. 

When tret is allowed after the tare is deducted* 

Rule. 

Divide the suttie weight by 26) and Subtract the quotient from the 
same ; the remainder will be neat. 
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EXA'MPLES. 

1. In 247c wl. 2qrs. I5]bs. gross ; tare ^Slbs. per cwL and tret 4 
lbs. in every 1041bs., how much neat weight ? 

Cwt, qrs, lbs. 



lbs. 
28 



i 



A 



247 2 15 gross. 
61 3 17 i2ozB. tare, subtracted. 



185 2 25 4=r:suttle weight. 
7 16 0=tret, subtracted. 



178 2 9 4 neat weight. Ans. 

2. What is the neat weight of 5hds. of sugar, e'ach lOcwt. Iqr. 
901b8. gross ; tare 3qrs. 25ibs. per hd. and tret 4Ibs; per 104Ibs.? ' 

Ans. 45cwt. Iqr. 24])». 

Case 7. 

When tare, tret, and cloff are allowed. 

Rule. 

Deduct t^e tare and tret as before, then divide the suttle by 166, 
and the quotient will be the cloff, which must be deducted from the 
•uttle, and remainder will be the neat. 

Examples. ' 

■ 

!• What is the neat weight of 2. What is the neat weight of 



5hhds. of sugar, each weighin 
lOcwt. Iqr. 20Ibs. gross^-tare 3 
qrs. 251bs. p'er hhd. — tret 41bs. 
per 104ibs. — and cloff 21bs. in 
eveiy 3cwt.? Ans. 45cwt. Oqrs. 
221b8. rejecting all remainders 
after the pounds. Examine the 
work carefully. 

cwt. qrs, lbs, 

10 1 20 
6 



3 



. lbs. 52 16=gross wt. 
25x5=4 3 13=:the tare. 

26)47 1 3 

1 3 7=:the tret. 



a hogshead of tobacco, contain* 
ing 1784Jbs. gross— tare 71bs. per 
cwt.— tret bikI cloff as usual ? 

Ans. 1600lbs. by rejecting the 
remainders after pounds, and 
1598ibs. lOozs, \}y reducing the 
remainders, &c. 

lbs, 

71b8. =1^)1784 gross. 

lll=thetare. 

4Ib8.=3?6)1673 

••64=the tret. 



21bs.=TiT) 1609= the suttle. 
• * • 9«=:the cloff. 



Sss:-^t)45 1 24=the suUle. 
00 1 02=the cloff. 



•Ans. 1600 neat weight. 



Ana. 45 22 seat weight* 
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3. What kr the neat weight of 29 bags of cotton, i^ach containing 
'3501bs. gross-— tare 81bs. per cwt.— ^tret and cloff as usual; and 
what is it worth at 12^ cents per pound ? Ans. 90101bs. neat weight, 
and $11'^«25 in value. 

4. What is the neat weight of 9hhds. of tobacco, each weighing 
10561bs. gross — ^tare 301bs. per hogshead — tret and cloff as usual ; 
and what will it amount to at 10 cents per lb., afler deducting $171 
95 cents for duties and other charges ? Ans. 68451bs. neat weight, 
and it will amount to $71^55 cents, afler paying the duties and 
charges aiforementioned. 



SIMPLE INTEREST. 

Interest is the premium or compensation allowed by the borrow- 
er to the lender for the use of a certain sum of money, relative to 
which there are four particular terms, namely : 

1. The principal, or sum of money lent out for interest. 

2. The time for which interest is to be calculated on the principal. 
-3. The rate per cent., which, according to a law of Virginia, is 

six dollars for the use of one hundred dollars one year, and in the 
same proportion for any sum of money for a shorter or longer space 
of time. 

4. The amount, which is the sum of the principal and its interest, 
when they are added together. 



Case 1. 

To 6nd the interest of any given su^ for one year. 

General Rule^ ; 

Multiply tne principal by the rate per cent., and point off the two 
right hand figures of the dolhirs in the product ; the result will be 
the interest of the given sum for one year, in dollars, cents, &c. 
The figures on the, right hand of the mills are so many decimal parts 
of a mill, and consequently may be rejected as of no account. 

ExampIes. 

1, What is the interest of 275 2* What is the interest of $275 

'dollars for one year, at $6 per 25 cents for one year, at $6 per 

«ent. per annum f cent, per annum ? 

$275 principal. $275.25 cents. 

6 rate per cent. 6 



$16.50 cents. Answer. $16.51,50 Answer. 

12 
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3. Wbat is the interest of $275 4. What is the interest of $9^6 
66§ cents for one year, at $6 per 87^ cents for one year, at $6 per 



cent, per annum ? 

$275.66§ cents. 
6 



cent, per annum ? 

$^75.87,6 
6 



$16.54,00- Ans. 



$16.55,250 Ans. 



5. What will a bond of $766 
65 cents amount to in one year, 
at $6 per cent, per annum ? 
$756.65 cents. 
6 



6. What wifl-a bond of $327 
82J cents amount to in one year, 
at $6 per cent, per annum ? 

$327.82,5 
6 



45.39,90 interest ) 
756.65= principal J 

An6.$@02.04,9=amount. 



added 



19 
327 



.66,950 int. > 
.82,&=prin^ ) 



added. 



Ans. $347.49,45t=:amount. 



7. What is the interest of $987.25 cents for one year, at $4 per 
cent, per annum ? Ans. $39.49 cents. 

8. What is the interest of $987.26 cents for one year, at $5 per 
cent, per annum ? • Ans. $49.36cts. 2jraills. 

9. What is the interest of $987.25 cents for one year, at $6 per 
cent, per annum ? Ans. $59.23cts. 5 mills. 

10. What is the interest of $1121.32cts. for one year, at $7 per 
cent, per annum ? Ans. $78.49cts. 2m. +4 tenths of a mill- 



Cask 2. 
When there is a fraction, as J, J, J, &c. given with the dollars in 
the rate per cent. 

Rule. 
Multiply the principal by the dollars of the rate per cent., as in 
the foregoing case ; tjien add' J, J, or ^ &c. of the said principal 
to the product, and point ojOf the two right hand figures of the dol- 
lars in that sum ; the r^s<ult ^riH be dk answer in dollars, cents^ &c- 

M < Examples. 
1. What is the interest on $956 2. What is the interest on $1269 



/5 cents for 1 year, «t..$5| per 
cent, per annum ? 

[Examine the operationB qareiuUy.J 
o.c. $ c. ' • 

.J=J)956.75 

5 r. 

4783.75 
4= J) 478.375 
239.1875 

Ans. $tK>.01>3125 decimals. 



84 cents for 1 year, at $6| per 
cent, per annum ? 

J)1269.& ' 



7619.04 
423.28=^ 
423.28=^ 

Ans. $84.65,60 
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3. What is the interest of $923 for one year, at $4i per cent, per 
annuhi ? ^ , Ans. $34.97cts. 7m. +5- 

4. What is the interest of $321 for one year, at $5 J percent, per 
annum ? Ans. $17.65cts. 5m. 

6. What is the ii^terest of $497 for one year, at $6J per cent, per 
anntim? Ans. $31.06|cts. 

Case 3. 

To find the interest of any given sum for several years. 

Rule. 
Find the interest of the given sum for a year by one of the prece- 
ding cases, then multiply the said interest for a single year by the 
number of years given in the question, and that product will be the 
answer required. 

Examples. . 
1. Whatis the interest of $789 2. What will a bond for $567 
16§ cents for 3 years, at $Q per 3125 decimals of a dollar amount 
cent, per annum ? to in 8yrsi, at $6 per cent. p. a.? 

J^ /i*- , $567.31 25 decimals. 

789.1o| Q 

Interest $34.03,8750 for lyr. 

8 



Interest $47.35,00 * for 1 year 



3 Interest $272.31,000 for 8yrs. 

Principal 567.31,25 added. 



Ans. $142.05cts. fot 3 years. Amount $&59.62,25 required. 

3. What is the interest due on a bond of $1251.75 cents for 4 
years, at $6 per cent, per annum ? Ans. $300.42 cents. 

4. What is the amount of a note for $11.44 cents, which has 
been due 5 years, computing interest at $6 per cent, per annum ? 

Ans. $14.87cts. 2m. 

5. Suppose a bond for $573.25 cents to be at interest for 3 years, 
what will it amount to in that time at $6 pei: cent, per annum ? 

Ans. $676.43cts. 6m. 

Case 4. 

When the given time is any number of months, weeks, or days, 
more or less than a year, or any number of years. 

^ Common Rule. 

I. Find the interest of the given sum for one year, by case the 
first, &c. 

% If the given time be less than one year, take such a part or 
parts of the yearly interest as the time ^ropose^ is of a year, and 
the sum of those parts (if more than one) will be the answer re-- 
quired. 
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3. If the given time be more than one year, but less than two, 
take parts of the yearly interest with the time tbcLt is more than a 
year, and add them to the said yearly interest, and that stim will be 
the answer. 

4. If the given time be more than two years, multiply the inter- 
est of one year by the number of years given, then add such a part 
or parts of the said yearly interest to the product, as the months, &.c. 
are of a year, and that sum will be the answer sought. 

Or, by the Single Rule of Three Direct. 
As the months, weeks, or days in a year. 
Are to the interest of the given sum for one year ; 
So are the months, weeks, or days in the given time, 
To the interest required. 

Examples. 
1. What is thjB interest of $286 for 11 months and 28 days, at 
$6 per cent, per annum ? Ans. $17.06cts. 4m.+*^j &c* 

Examine the work. 

$286 
6 



6mo« :=%^ 

1 =i 

15days=l 
10 

2 

t 



$17.16=the interest for one year. 






8.58 =;interest for 6 months. 

5.72 = 4 

1.43 = 1 

71,5m. =s 15 days. 

47,666+ =r 10 

9,533+= 2 

4,766+= 1 



Ans. $17.06,465= int. for llmo. 28 days. 

2. What is the amount of a bond for $365 for 1 year, 8mo. and 
22 days, at $6 per cent, per annum ? Ans. $402.83cts. 8m.+&c^ 

$365 
6 



6mo. : 
2 

20 days: 
2 






$21.90 

10.95 

3.65 

1.21,666+ 
.12,166+ 



:interest foi; 1 year. 

6mo. 

2mo. 
: ' 20 days. 

: 2 days. 



$37.83,832=int.for lyr. 8mo. 22d^ 
365.00=principal ^dded. 



Ans, 402.83,8;;:;amoui;it required,.. 
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3. What is the interest of $3000 for 8 months, at $6 per cent, 
per annum ? Ans. $120. 

4. What is the interest of $7500 for 4 months, at $7 per cent, per 
annum ? Ans. $175.. 

5. What is the interest of $422 for 16 weeks at $4 J per cent, per 
anpum? Ans. $5.84 cents 3 mills +. 

6. What is the interest of $523.50 cents for 4 years and 3 mo. 
at $5J percent, per annum ? Ans. $116.80cts. 5ra.+ 9375 decimals. 

7. What is the amount of a bond for $256 which has been due 
1 year and 6 months, reckoning interest at$5|per cent, per annum ? 

Ans. $278.08cts. 

8. What sum will $312.50cts. amount to in 4 years and 9 mo., 
calculating interest at $6| per cent, per annum ? 

Ans. $405.27cts. 3 mills+4375 decimals. 

9. What sum will discharge a bond of $221.75cts. which has 
been due 3 years, 7mo. and 6 days, c6mputing lawful interest? 

Ans. $269.64cts. 8 milfe^ 



Case 5. 

, When the time is months only. 

Rule. 

1. Multiply the whole principal by half the time or half the prin- 
cipal by the whole time, and point off the two right hand figures of 
the dollars in the product as before, and the result by either opera- 
tion will be the interest required, at 6 per cent, per annum. 

2. Multiply the whole principal by the whole time and divide the 
product by 2-— then point off the two right hand figures of the dol- 
lars in the quotient, and the result will be the ^same answer as by 
either of the above operations. 

3. To find the interest of any sum, at any other rate per cent. 
Take aliquot parts of the interest at 6 per cent, and add or subtract 
as the case may require. 

Examples. 
1. What is the interest of $1284 for 4 months,, at $6 per cent. 
per annum ? 

Ist. method 2nd. method. 3d. method. 

1264 2)1284 ^ 1284 

2 642 4 

A AoTfifi ^ ' 2)5136 

Ans.$25.b8ct8. . Ans.$25.68ct8. Ans. $25:68 

2. Whit is .the int. of $3000 for 8mo. at $6p.c.p^.a.? Ans. $120v00c. 

3. What is the int. of $375 for 9mo. at $6 p.cp.a.? Ans. $16.87|c. 

4. What is the int. of $287 for llmo. at $6 p.c.p.a.? Ans. $15.78|c. 

5. What is the int. of $630 for 18mo. at $6 p.c.p.a;? Ans. $56.70c, 
6- What is the int. of $7342 for 16mo. at $ 6 p.c.p.a.? Ans. $587.36<i.. 

*12 
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Case 6. 

When the time is days only. 

Rule. , 

1. When the principal is any number of dollars, nlultiply it by the 
given number of days and divide the product by 6, and the quotient 
will be the interest of the given sum in mills, at 6 per cent, per an- 
num-— or, you may multiply the principal by one sixth part of the 
days, and the result will be the same thing. 

2. The interest of any number of dollars for 60 days, at 6 per 
cent, per annum, is exactly the same number of cents. For any 
number of days, more or less than 60, take aliqnot parts of the in- 
tei^st for 60 days, and add or subtract as the case may require. 

EtAMPLES. 

1. What is the int. of $1542 2. What is the int. of $3942 
for 90 days, at $6 p. c. p. a. ?. for 60 days, at $6 p. c. p. a. ? 

$1542=principal. Ans. $32.85cts. 

90 Examine the work carefully. 

$3942 



6)138780 50 

AttcAci 1 32850ms. 

$1542sprincipal. 

15=1 part of90 days. 3)$394^ 

BJ 

Ans. 23130 mills, as before. . 

Consequently the ans. is $23. 31536 

13 cents both ways. • 1314 

The same quettioo by the second rule* 32850ms. 

30= J) 15.42=int. for 60 days. day^f, ^ $ ^ 

7.71= 30 10=i)39.42 



6.57 



Ans. $23.13c. as before for 90ds. $32.85 cents. 
The student may now proceed by the easiest and shortest methods 

$ tets. 

3. What is the interest of 3084 for 54 days ? Ans. 27.75. 6m. 

4. What is the interest of 1425 for 30 days ? Ans. 7.12^. 

5. What is the interest of 100 for 20 days ? Ans. 0.33^ 

6. What is the interest of 17 for 105 days ? Ans« 0.2^. 

7. What is the interest of 1 for 15 days ? Ans. 0.00 S^m. 

8. What is the interest of 44 for 80 days } Ans, 0.58§. 

9. What is the interest of 1000 for 5 days? Ans, 0.83^.. 
10. What is the interest of 2000 fox 15 d'ays ?. Atuu 5.00.. 
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Case 7. 

To find the sum due on a bond or note whi<i& has one or more 
partial payments entered on the back of it. 

Rule. 

1. Find the interest on the principal sum, from the day the bond, 
&C. became due, to the day on which 'the first payment was made, 
then add the said interest to the principal, and from that sum sub- 
tract the amount of the first payment, and the balance will be a new 
principal. 

2. Find the interest on the new principal, from the day the first 
payment was made to the day on which the second payment was 
made — then add the said new principal and its interest together, and 
from that sum subtract the amount of the second payment and the 
residue will be another new principal, with which proceed as before' 
directed, and so on till you get through all the payments endorsed 
on the back of the bond, &c. But never calculate the interest on a 
greater sum than the residue of the principal after the interest is ex- 
tinguished. 

3. Find the amount of the oalan^e due from the time the last 
payment was made to the day on which the bond is to be paid in 
full, and that amount will be the sum requited to discharge the 
whole debt. 

4. To find the length of time firom the day the bond or note be» 
came due to the day on which the first payment was made, and from 
One payment to another, the student must refer to a rule given in 
Subtraction of Time. 

Examples. 

1. A man by his note dated January 1st, 1828, promised to pay 
another one the sum of (lOd, with interest firom the date, at $6 per 
cent, per annum, on which the following payments are endorsed-— 

1. Received on the Ist July, 1828^ the sum of $10 in part of within. 

2. 1st Jan. 1829, $20 

3. 1st May, 1829, $30 

4. 1st Sept. 1829, $40 

What sum will discharge the above note on the 1st day of Janu- 
ary, 1830 ? Ans. $8.41ct8. 6m.+ 

To interest on $100 from January 1^, 1828, - $100 
Until the 1st July following, (6 months,) - 3 

Amount. ..... . - ■ - 

July 1st, 1828, received in part, - - 

The balance due, or new principal. 
To interest on $93 from tho 1st of July, 1828j[ 
until the 1st January, 1829, (6 months,) 
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The second amount, 95.79 

January Ist, 1829, received in part, - - 20.00 

The balance due, &c. 75.79 

To interest on $75.79 cents from January Ist, > _i ki r i 
1829, until the 1st of May following, (4mo.) J -i.oi,om..+ 

.ill ■ I J.. 

The third amount, 77.30,5 

May 1st, 1829, received in part, - - - 30.00,0 

The balance due, &c. 47.30,5 

To interest on $47..30cts. from May 1st, 1829, ) ^r^ qa n 
until the 1st of September following (4mo.) J "*" * * 

The fourth amount, 48.25, 1 

September 1st 1829, received in part, - - 40.00,0 

8.25,1 

To interest on $8.25cts. from September 1st, > a ia ^ 

1829, until the 1st January, 1830, (4mo.) J ^'^^'^ 

Ans. $8.41,6m. 

2. A holds B's bond for $500, dated on the 15th March, 1628, 
which is not payable till the expiration of one year afler the date, on 
which the following credits are entered, viz. — Received, November 
15th, 1829, $100; May 15th, 1830, $200; July 15th, 1830, $220. 
What sum will discharge the said bond on the 15th of January, 1831, 
allowing interest at $6 per cent, per annum ? 

Ans. $15.37cts. 3m.+7, &c. 



Case. 8* 

' To find the time in which any sum of money will double itself, at 
any given rate per cent, per annum^, and also to find the said rate. 

RuiiE» 

1. Divide 100 by the given rate per cent, and the quotient will 
be the number of years, &c. in which any sum of money will dou- 
ble itself at the said given ratei; per cent. 

2. If the time be required in months or days, multiply the months 
or days in a year by 100, and divide the product by the rate, and 
the quotient will be the answer. 

3. Divide 100 by the numbei: of years in which any sura will dou- 
ble itself, and the quotient will be the rate per cent. 

4. Multiply the months or days ih a year by 100, and divide th« 
product by the months or days in which any sum will double ilself» 
and the quotient will be the rate per cent. 
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Examples. 

. 1. In how many days will any ^. If a sum of money double 
sum of money double itself, at 6 itself in 6000 days, what is the 
per cent, per annum ? rate per cent; per annum ? . 

360 days. ^ ' 3600 days. 

100 100 



6)36000 I 6,000)36,0000 

— — mo, y, m» ■ 

Ans. 6000 days=200=:16 6 Ans. 16 per cent, per annum. 

3. In what time will a sum of money double itself at $4 per cent, 
per annum ? Ans. 300 months, or *25 years. 

4. In what time will a sum of money double itself at $5 per cent, 
per annum ? Ans. 240 nu>nths, or 20 years*. 



Case 9. 

To compute the interest on account? current, &c. 

Rule. 

1. Multiply the principal by the number of days it bears interest ^ 
and set the product in a column drawn for the purpose ; then sub- 
tract the first payment from the said principal, and multiply the re- 
sidue by the number of days between the first and second payments,; 
set the product under the former one, and proceed, in the same 
manner, to multiply each respective balance by the number of days 
it bears interest, and divide the sum of th)3 products by 6, and the 
quotient will be the interest required in mills, at 6 per cent, per an- 
num. 

2. For any other rate per cent, take aliquot parts of the interest 
at 6 per cent, and add or subtract, as the case may require. 

Examples. 

1. On the 1st of January, 1829, 1 lent my friend Timothy Trusty 
$100; on the 14th, I lent him $110 more, and on the 20th he paid 
me $162; February ^d, I lent him $95; on the 10th, he paid me 
$90 ; on the I6th, I lent him $186, and on the 26th, he paid me 
$70 ; March 1st, I lent him $250 ; on the 3d, he paid me $270, and 
^n the 13th, $143 more, and on the 20th, we made a final liquida- 
tion of our accounts. What was the amount of principal and in,te- 
J^est due on the said account at the day of settlement ? 

Ans. $7-63 cents 6 mills. Examine the work very carefully^ 
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1829. $ dayt. producU. 

January let, Lent, 100 on interest for 13=1300 
14th, Lent, 110 


210 
20th, Beceivedj 162 


6=1260 


Due, 48 
February 3d, Lent, 95 


14= 672 


143 
10, Received, 90 


7=1001 


53 

16, Lent, 186 


6= 31& 


239 
26, Received, 70 


10=2390 

i 


.169 
March 1, Lent, 250 


3= 507 


419 

3, Received, 270 


2= 838 


149 
13, Received, 143 


10= 149a 



20,thetimeofadjustinent=6 due. 7= 42 

Intere8tdueat6percent.=1.63cts. 6mills. 6)9618 
Ans. Thewhole amount=$7.63cts. 6 mills. 1636 mills. 



I 



2. I have given my friend Peter Truepay, a cash credit for 1000 
dollars, in consequence of which, on the 12th of May, I paid his bill 
for 250 dollars ; on the 27th,l paid his draft for 280 dollars ; June Ist^ 
he gave me a check on the Virginia Bank for 290 dollars ; July 17th, 
he paid me 70 dollars ; August the 20th, he drew on me for 750 dol- 
lars ; on the 31st, he paid me $500 ; September 15th, he drew on me 
for 135 dollars, and on the 3d of October for 175 dollars more ; on 
the 29th, he paid me 250 dollars, and on the 3d of November, 125 
dollars more ; on the 12th, he drew on me for 375 dollars, and on 
the 18th, for 125 dollars more ; January 1st, he paid me 290 dol- 
lars ; on the 20th, 210 dollars more, and on the 1st of March fol- 
lowing he demands a settlement. What sum will remain due to me 
on that day, computing the interest according to law ? 

Ans. $378.52c ts. 3} m^h 
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May 



Jutie 



July 



August 



October 



November 



January 



12 
27 



17 



20 



31 



September 15 



29 



12 



16 



20 



March 



Paid his bill for | 250 
Paid his draft for 280 



Received in part 
Received in part 



Paid his draft for 



Received in part 



Paid his draft for 



Paid his draft for 



Received in part 
Received in part 



Paid his draft fof 



Paid his draft* for 



Received in part 



Received in part 



<igyt^ produeU* 



18 



530 
290 


5 


240 
70 


46 


170 
780 


34 


920 
500 


11 


420 
135 


15 


555 
178 


18 


730 
250 


26 


480 
125 


5 


355 
376 


9 

( 


730 
125 


6 


855 
290 


44 


565 
210 


19 



355 I 40 



= 3750 



=: 2650 



=11040 



= 5780 



=10120 



= 6300 



9990 



=18980 



= 2400 



= 3195 



= 4380 



=37620 



10735 



14200 



Principal due = 
The principal due=$355.00 a^^A^^Aa 

23.52cts. 3J mills. ^) ^^^^^ 



Ans. The amount=$376.52cts. 3^ mills. 



23523Jm. 



Casb 10. 

When the principal is given in English, or Sterling money. 

Rule. 
1. Multiply the principal by the rate per cent.— then divide the 
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product by 100, and the quotient will be the interest of the given 
sum for one year. 
2. In other respects proceed by the foregoing rules. 

Examples. 
1. What will25i6i£ 15s. 9d. amount to in 3 years, 9 mb. 18 days, 
computing the interest at SJ^ per cent, per pnnum ? 

^ ^ Ans. 312£,178.10d. 3qrs.+ 

».c. £ s, d. mo, yr, £ t. d . * t 

^=J)256 16 9 6=J)14 15 3i+.67 rem. =int. for 1 year. 

6| Sssnumber of years. 

1283 18 9 ^ •- "7 . ^ ^ 

i— iM28 7 lOit 44 5 11 .+.01=:int. for3years. 

64 3 111 3=i)7 7 7f+;i35=int. for 6 months. 

^ M7A 1ft fi t 18d.=i)3 13 9i+.6675=int. for 3 months. 

20 ^^^ 9.+.7335=int.forl8day8. 



waaMb 



\ 



15.30 56 2 1J+. 7460= whole int. 

J? 256 15 9.=principaladded. 

3.66 — 

4 Ans.ie312 17 lO^qrs. 

2.67 
2. What is the amount of ^6400 for 2 years, at iB5J p. c. p. a. ? 

Ans. iS444. 

3^ What is the am6unt of iS57 178. 8d. for 3 months, at £6 p. c. 

per annum ? Ans. i658 15s. Od. 4+ 

4. What will iSSOO amount to in 5 years lOmo. at £4^ p. c. p. a.? 

Ans. £383 2s. 6d. 

Application. 

1. M holds a bond on P for $^68.5icts. dated on the 12th day 

of January, 1828 (it being leap year) and payable on the 6th day of 

September following, with lawful interest Irom the date; please to 

inform me how much money will discharge the debt ? 

^g«,. Ans. $-279.19cts.2ms.-l- 

January has 31 ^^ ^'. 

Subtract 12 ^^^ 

Remainder l9 



February ,29 2148 32 

March 31 80562 

April 30 53708 

May 31 



June 30 6) 63912.52 

{""^y , ^1 10.652+ 

t'^Tu *i 268.54, 

September 6 .^.^..^ 

The days «e ffll Ans. ^279.19, 2iti.+. 
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i. W owes )ne $60, tyith lawful interest froifi 16th May» 1829, 
iBubject to a credit of $54.75ct8. on the 31s't of August following ; 
what sum will pay up the residue on the Slst of January, 1830^ 

Ans. $6.48cts.-f' 

3, On the Wth February, 1828, X gave me bis bond for $164, 
payable at the end of 4 m6nths ; on tl^ 30th of September follow- 
ing he paid me $90, and on the 12th of Match, 1830, he paid me 
$65 more ; what sum will discharge the residue on the 1st day of 
January, 1Q31 ? Ans. $i9.45cts.+ 

INSURANCE, COMMISSION, AND BROKERAGE. 

A commission is an allowance of so inuch per cent, to a person 
-called a commissioner, factor, correspondent, or broker, for assist- 
ing merchants and others in burying and selling goods, and receiving 
and paying out money. 

Rule. 

1. When the commission is one ox more than one per cent., find 
the interest of the given sum, without respect to time, by the first 
or second case of Simple Interest, and the result will be the amount 
of the commission required. 

2. When the commission is less than one per cent., take such a 
part or parts of the inter<^t at one per cent, as the given rate per 
cent, is of a pound or dollar. 

3. When the commission is to be deducted before the money is 
laid out, flay<-r-As 100, with the rate per cent, added to it, • 

Is to the said rate per cent., 

So is the given sum 

To the commission required. 

Examples. 

1. My commission merchant in Richmond has sold 184 barrels 
of my flour at (10.50. cents per barrel ;, what sum must he transmit 
to me, after dedut^ting his commission of l||;2^ per cent. ? 

50c.»:|)184 banels. 
10 



1840 
92 



.^)$1932=e«unount of the flour* 
5^^«srate per cent* 

3864 .^ 

966 



$48.30cts.s5thQ commissioii, and 
^ 91932— 948^ct8.ss9l883.70cts., the sum to be tranamitted^ 

\ 13 
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2. What will be the annual pre- 3. I have sent $1006 to mj 

mium for insurance on a house factor at Philadelphia for him to 

against loss from fire, valued at lay out in merchandisOi after de- 

$3500, the rate being $| per c? ducting his commission of $5 per 






i 
i 



$ , 4>ent. ; what sum will . remain to 

3d.00=the mt. at 1 p. c. ^g i^ij out ? 

— — — — *$ $ $ 

17.50 105 : 5 :: 1008 

8.75 5 



10 5)5040 (48g=fhis com- 

Ans. $26.25cts.=annual prem. . . . . mission, and 

$1008— $48=$960 the snm to 
be laid out. 

4. My correspondent in Liverpool has purchased goods for me 
to the amount of 394iS 15s. 8d. sterling; what will his commission 
come to at £2i per cent. ? Ans. 9£ 17s. 10}d.+8. 

5. An auctioneer has sold goods for me amounting to $49i68, 
and demands $^ per cent, for his trouble ; what sum /must I pay 
him ? Ans. 924.84cts. 

6. What will be the premium for insuring a ship and cargo from 
Boston to Amsterdam, valued at ^37800, the rate of insurance be- 
ing $4^ per cent. ? Ans. $1701. 

7. W hat is the insurance of an East-India ship and cargo, valued 
at 148ia£ 15s. sterling, at 15^ per cent.? Ans. 2333iS 3s. 3|d. 

8. If a broker sell property amounting to S2864.46ct8., what sum 
may he demand for brokerage at 9l.50cts. per cent. ? 

Ans. $42.96cts. 6m.+9. 

9. What sum may a broker demand for selling merchandise to 
the amount of $6700, at 25cts. per cent. ? Ans. $16.75cts. 



COMPOUND INTEREST. 

Compound Interest arises by calctdating interest upon interest 
as it becomes due art the end of each year. 

Rule. • 

1. Find the amount of the given principal for the first year by 
Simple Interest, and that amount will be the principal for the se- 
cond year. 

3. Find the amount of the principal for the second year, and this 
amount will be the principal for the third year. 

3. Proceed on as above directed till you have found the amount 
of the principal for the last year given in the question, fiom which 
ittbtraet the given principal, and the remainder will be the com* 
pound interest required. 
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Examples. 



I. What will $500 amount to 
in 3 years, at 6 per cent, per an- 
num, compound interest ? 
I 
500=tfae given-principal. 

25 
5 









530=the amt. for 1st yr. 
26.50 
5.30 



561.80=:amt. for 2d yr. 
28.09 
5.61,8m. 



Ans.. $595.50,8m.s=amt. 3d yr.. 



2. What is the compound in- 
terest of $500 for 4 years, at $6 
per cent, per annum ? 

Ans. $131.23cts. 8m. +48. 

3. What is the compound in- 
rest of $3475 for 3 years, at $6 
per cent, per annum ? 

Ans. $663.76ct8.+06. 

4. What is the compound in- 
terest of $1152 for 6 years, at $5 
per cent, per annum ? 

Ans. $391.79ct8^0178. 



EQUATION OF PAYMENTS. 

Equation is a method of reducing several stated times, at which 
money is payable, to one mean or equated tiine* 

Common Ritle. 

Multiply each payment by the time before it becomes due, thea^ 
add the several products together, and divide the total sum by the 
whole debt ; the quotient thence arising will be the equated time 
required. 

Proof. 

■ 

The interest ^f the whole debt payable at the equated time, at 
any given rate per cent., will be equal to the interest of the several' 
payments for their respective times at the same rate. 

Examples. 

r. A owes B $240a, of which, 2. P owes Q 9420, which will 
480 are to be paid presently, 960 be due 6 months hence, but P is 



at the end of 5 months, and the 
rest at the end of 10 months, but 
they agree to make one payment 
of the whole, and wish to know 
that time. 

$ ProducU, 

480 X 0=0000 
960x5=4800 , 
960x10=9600 



2400 



Aniwer. 



) 14400(6 months. 
1440a 



willing to pay $60 now, provided 
he can have- the rest forborne a 
longer time;, it is -agreed on-r- 
the time of forbearance is there«-. 
fore required. 

$4S0 

$ « J? 
420: 6:: 360 
^ 6 

360)2520(7 months. Aiis. 
2620 
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3. G is indebted to M in a pertain sum, which is to be discharged 
at 4 separate payments, that is ^ at 2mo. i at 4mo. ^at6mo. and ^ 
atSmo. but they agree to ipake one payment of the whole; the 
equated. time is therefore required. Ans. 5 months. 

4. N bought a quantity of goods on credit, and agreed to pay 
i of the debt ev.ery 3mo. until the whole should be discharged, but 
he afterwards consented to pay it all at once ; the equated time is 
therefore required. % Ans. 6 months. 

5. W owes Z a certain sum of money, i of which is to be paid 
in hand, ^ at the expiration of 4mo. and the residue at the termina- 
tion of 8 mo. ; I demand the equated time for the payment of the 
whole debt. Ans. 3 months. 

6. X gave his bond to Y for $600, payable at the termination of 
8mo. but he is willing to pay Y $200 presently, provided he can 
have the residue forborne a longer time, to which Y consents ; the 
time of forbearance is therefore demanded. Ans.. 12 months. 



RE BATE OR DISCOUNT. 

Discount is an allowance made for the payment of any sum of!' 
money before it becomes due, and is the true difference between the- 
original debt and its present worth in cash. 

The present worth of any sum, or debt, due some time hence, is 
so much present money, which, being put out to interest for that, 
time at the given r^te rate per cent, per annum, would amount pre- 
cisely to the original debt. 

Rule. 

1. Say — As the months or days in a year 
Are to the given rite per cent. ; 
So is the time proposed 
To its interest at that rate. 
8. Add the said interest to $100, or i^, and call that sum the amount. 
3. Say— As the above amount 
Is to $100, or pounds ; 
So is the given sum or debt. 
To the^ present worth required. 
4. Subtract the present worth from the given sum, and the remain- 
der will be the discount required.: 

Proof. 

Find the amount of the present worth at the given rate per cent, 
per annum, and for the time proposed, which will be equal to the 
original debt, if the work is right. 

pT. B. It is believed by many that the interest of the debt for the 
time before it becomes due, at tiiie stipulated rate per cent, per an- 
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num, is the proper sum to be discounted for the prompt payment 
thereof. But the following statement and Uie two first examples 
will clearly demonstrate the contrary. 

The Statement. 

A. owes B the sum of §560, payable 2 years hence, for the prompt 
payment of which B discounted the interest for the time at $6 per 
cent, per annum, and therefore received 9492.80cts« which he im- 
mediately lent to C for the same time, and atthe same rate per cent, 
at the termination of which C paid him $551.93cts. Gifnills, which is 
$8.06cts. 4 niills less than he would have received from A if the 
money had remained in his hands till it became due. Butj if B had 
allowed A. the ime discount only, he would have received $500, 
which, being put out to interest for 2 years at $6 per cent, per an- 
num, will amount precisely to $560, the original debt. 

Examples. 

1. D owes £ the sum of $595.20cts. payable at the expiration of 
3 years, but he is willing to make prompt payment if £ will dis- 
count the interest for 3 years, at $8 per cent, per annum, to which 
E has consented. How much did he lose by allowing the interest 
instead of the true discount ? Examine the work carefully. 

yr, $ yrs. 

As 1 : 8 :: 3 
3 

24 =the interest of $100 for 3 years. 
100 

* * 

$124=:the amount of $100 for 3 years. 

$' $ t CUp ' f cts, ' 

Now I say— As 124 : 100 :: 595.20 595.20=givBn sum. 

100 



124)69520.00( 480.00=p. worth. 

496 — - — - 

$115.20=:discount. 

992 

.ft c. 992 



595.20 

8 



.000 



$47.61, 60 sr the yearly interest. 
3 



'' $142.84,80=the interest for 3 years which Ediacountedr 
I15.20,00=:the tru^ discount. 

Ans. $27^64, 8 mins.;=:the sum Io«t by Mr. £. 
•13 



UO TUB iMVmCAS 

3, Wkat ift tbe diflr^srence between the interest of $1900 for 13 
jeari, at $6 per cent, per anaum, and the tme discount of the same 
sum for the said time and rate p. c. p. a, ? Ana. $270. 

yr, $ yrf, 

1.— As 1 : 6 :: ft 
13 

60s=ithe interest of $100 for 13. years. 
100 

leOsthe amount of $l00 for 13 years. 

^ $. I $1300=:the given«Bm. 

8.— As 160 : 100 :: 1900 .. 750sssthe present worth* 

I $450sthe true discount. . 

1300=the principal. 
6 



60.00=:the interest of 1300 for 1 year. 
13 



$730.00=the whole interest for 13 years. 
450.00=the tme discount.. 



$370==: the difference required. 

3. What is the present worth of $3653| one balf of which is due 
at the end of 4 monthsi and the other half at the end of 8 months,, 
discounting at $6 per cent, per annum ? Ans. $3575. 
mo, % mo* $ 

4=:J)6=:int. of $100 for 1 year, 6=J)6=yearly interest. 

— 9=p 

3=int. of $100 for 4 mo. 1 

^ , T=iEt. of $100 for 8 mo. 

As 103 : 100 :: 1326 .. 1300=:p.w. ^ ,^ .^oa low 

% ^ $ 104: 100:: 1336.. 1375=rp.w. 

And 1375+1300=3575 the whole present worth required. ' 

4. What sum must I discount for the prompt payment of $3119 
50 cents,, which is due 3 years hence, at $5.50 cents per cent, per 
annum? Ans. $3l6.04ct8. lm.4-5100rem. 

5. H6w much ready money must I have lor a bond (^$810, due 
at the end of 3 months, discounting at $5 per cent. p. a.? Ans. $800 

6. What is the present worth of $313| one half of which is due 
in 3 months, and the other half in 6 months, allowing discount at 
$6 per cent, per annum ? Ans. $S(K^. 15ct8.-i- . 

7. I have sold ai^tract of JHnd for^SMO, oiie4liird ofwhickis to 
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be paid' at the end of 1 year, and the residae in two equal annuaF 
payments theiieafler; what is the present worth of each payment 
and of the whole debt, allowing discount at $10 per cent, per an* 
num, for prompt payment ? Ans. The first payment is $727.^7 
cents-l-; the seconds $666.66|ct8.; the last$615.38cts.4-; and the 
whole present worth is $2009.3 l§ct8.+ 

9. A man having incautiously sold property on a credit of two 
years, amounting to $1200, and being suspicious that the obligor 
will fail before the debt becomes due, is willing to allow a discount 
of $100 percent, per annum, for the prompt payment of the resi- 
due ; what sum ought he to receive ?^ Ans« $400. 



BARTER. 

Barter is the exchai^ng of one commodity for another, and 
teaches merchants and other? to proportion the vjalu/e, of their re- 
spective commodities so that neither of the parties concerned may 
sustain any loss.. 

Rule. ' 

Find the value in money of that commodity whose quantity is 
given, by the shortest method ; then find what quantity of the other 
commodity may be bought with the said value, at the rate proposed* 

Examples. 

!• What quantity of sugay, at 2. How much tea, at 120cts. 

12^ cents per lb. must- be given per lb. must be bartered- for 600 > 

in. barter for 12001bs. of rice, at lb*, of coffee, at 20cts. per Ib^ ? 
cents per lb. ? Ans. lOOlbs. 

laOOlbs. |g. /*. ,yl^ 3. How much wheat, at 125 

gj As l^J : 1 21 70.00 ^^nig pgj. bughel, must be barter- 

— ^— jf 2 ®^ for 60 bushels of rye, at 70cts. . 

7200 25 ) 150.00 pfii'l>ushel? Ans. 26 bushels«> 

300 4. How much sugar, at lOcts. 

Aim. 6001bs« per lb«, must be given in barter 



$75.00ct8. s= the value of the riee. for 29cwt. of tobacco, at $10 per 

ewt;? Ans. 20001bs. . 

5. How, much sherry wine, at 87^ cents per gallon, must be gi- 
ven for 750gals. of Lisbon wine, at ^i|ets. per gal.? Ans. 32l4gais. . 

6. How much rye, at 70 cents per bushel, will countervail 400^ 
Imshels of com, at 87^ cents per busliel ? Ans. 600 bushels. 

7. How much Madeiia«wine, at 162^ ceata per gallon, must I re^> 
iseive for 3)5 bushels of cmh, at 40cts. per i^ush. ? Aiis. SQgals. ^ 

8. A has linen at 40^G«ttls per yard, i^ady money, bit in torte^^ 
ke will havcTM cents per^yud ; B has bsoaddoth at $4 cash per 
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yard. At what price per yard must B rate his doth to make it equi-^ 
valent to A's bartering price ; and how many yards of linen - must* 
A give B fer6> yards of his cloth ? Ans. B's cloth must be rated at> 
$5 per yard, and* A must give him 60 yards of linen for 6 yards off 
his cloth. 

ds. cts, cts» '. 5 yards. 

40 : 50 :: 400 5 ^^Mkxs. 



400 



cts* yd, — »^ 

50 : .1 u 30 



40)20000 30. . 

Ans. $5.00=B's barter- 50^30^00 

ing price. ^^g, 60 yards of linen. 

9. C has corn at 62^ cents per bushel, ready money, but in bar- 
ter he will have 75 cents per bushel ; D has wheat worth 87J cents 
per bushel in cash. At what price per bushel must D rate his 
wheat to make it equivalent to G's bartering price ? Ao^s. .$1.05c. 

10. D.has wheat at $1.25 cents per bushel, ready money, but in 
barteiL he will have $1.50 cents per bushel ; E has cotton at 20cts. 
per lb. ready money. What price must the cotton be rated at in 
barter, and how much must E give D for 100 bushels of wheat ? 
Ans. The cotton must be 24cts per lb., and E must give D Q251bs. 
for 100 bushels of wheat. 

11. H had 41cwt. of iron, at $6 per cwt., for which I gave him 
$1:46 in money, and the rest in pork, at 8 eents per pound. Hbw 
much pork did H receive from me ? Ans. 12501bs. 

12. Y had 608 yards of cloth, at $2,33^ets. per yard, for which 
Z gave him $418.66§cts. in money and 35cwt. 2qrs. 241bs. of bees- 
wax ; what was the beeswax rated at by the pound? Ans. 25ct8.. 

a3J=J)608 yards. 
i2 dollars. 

1216 

202.661, , 



$ 1418.66|ots. ==ihe .fnifee of the cloth. 
418.66|. paid in money. 



aoU grs, lbs. 



35 2 24 =s4000) 1000-00- cts. 

/ ,■■> Ml >■ III I 

Ans. ' 25 cents.; 

13. V gave 630 bushels of oats, at 33^ts» per bushel, to W for 
42 yards of cloth ; what was the cloth bf the yard ? Ans. $5. 

14. B had a pipe of Madeira wiiie worth $lJ87^cts. per gal., for 
which W gave him a pipe of French brandy and $15.7dcts. in money. 
What was the brandy valued at by the galion ? Ans, $1.76ct8» 
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15. Mt bartered 4(^>ravd8 of linen, at 4^.1.1C^|6t8. per yard, withN^ 
for SS^lbs. <^tea, at 9l.62}ct8. per lb. WHicft.of them must paf 
the balance, and how much i Ana. N must pay M Itl.lSfcts. 

i)1.6% 1^=1)40 yards. 

4 6i=J) 6 

7 ' . 

Aftftg^ 47.50 =the value of M's linen. 

^^x 46.31 Js=the value of N's tea. 

$46.31^ Ans, ^1.18|cts..to be paid ia money. 

16. P bartered 20c wt. of cheese, at 12Jcts. per pound, with Q for 
70yd8 of broadtloth at |M a yard. Which of them was in debt, and 
how much? Ans. Neither of them. 

17. T bartered 56 bushels of wheat, at $I.37^cts. a bushel, with 
S for 144 bushels of corn at 50cts. a bt^shel. WMch was indebted, 
and how much? Ans. S was $5 in debt to T. 

16. L has linen at 70 cents a yard, in ready money, but in bar- 
tering he will have 75 cents a yard, for a quantity of which B gave 
him broadcloth at $6 a yard that cost $5.41^ cents a yard in cash. 
Which of them had the advantage in bartering, aad how much linen 
must L give B for 50 yards of his cloth ? Perform the work in fhU 
and study it carefully. 

yd. $ yds, . $ 

1. As 1 : 6 :: 50 •• SOOsthe value of B's 50 yards of cloth. 

cti* yd. $ yds. 

2. As 75 : 1 :: 300-400 of linen that L must give to B. 

cts, ets. $ ets, $ cts. 

3. As 70 : 75 :: 5.41^**5.80=:the bartering price of B's cloth; 
consequently he had the advantage of L by SOcts^ in the yard. 

19^ A has 100 yards of cotton shirting at ^ -cents a yard, in 
ready money, but in barter he will have §5 cents a yard, which he 
exchanges with C for buttons at 1^ cents a dozen, that cost him 
only 10 cents a dozen in ready money. How man]^ dozen of but- 
tons must C give A for his linen, and which of theB» had the bedl 
bargain, and by how much ? 

yd. cts. yds. $ 

I. As 1 : 25 :: l00«-»5=sthe bartering pride of A's shirting. 

cts, doz. $ don. 

3. As 12^ : 1 :: 25-200 of buttons. 

yd. cts. yds. $ 

3. As 1 : 20 :: lOO-^n=the cash price of A's shhting. 

d(>x. cts, dot. $ 

4. As 1 : 10 :; 200 ••20s5the cash price of C's buttons; conse* 
quently they traded exactly even. 

20. K had 74 sheep, at $1.75cts. each, for which L gave him $30 
m money and the rest in com at 50cts. per bushel. How much 
com did K receivie of L ? Ans. 19B bushels^ 
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LOSS AND GAIN. 

Loss and G«in is a? rule by which we may easily discover what' 
^m is gained or lost in the buying and selling of goods and all 
other sorts of mercantile property. It likewise teaches us how to 
rise or fall in the price of property, so as to gain or lose any parti- - 
cular sum, by the integer, in the whole quantity, or so much per. 
cent., that is by the hundred. 



Case 1. 

To findhow much is gained or lost by the whole quantity. 

Rule. 

Find the difference between the buying and selling prices by^the 
integer, then multiply that diSerence by the given number of inte- 
gers, and the product will be the gain or loss, according to the te- 
nor of the question. Or^ find the price which the whole quantity 
cost, and the price for which it was sold, then subtract the least 
amount from the greatest, and the remainder will be the whole 
gain or loss required, as before. 

EkAMPLES. 

1. If I buy 144 yards of cotton shirting at 20cts. a yard, and sell 
it for 26cts. a yard, what sum do I gain in the whole ? 

25»|) 144yds. ^==i) 144yd8. 



25=:the selling price. 
20=the bpying price. 

5cts.=:the gain per yd.^ 
144 yards. 



$36 

28.80cts. 



28.80 



Ans. $7.20=whole gain. 

It. If I buy deals at 20 cents 
apiece, and sell them at 17cts. 
apiece, what sum do I lose by 
120 dozen ? 

20 cents. 
17 cents. 

deal. ■"" 

As 1 : 3 :: 120 dozen. 
12 

1440 

3 cents. 



Ans. $7.20cts. by second rule. 

3.. Bought 16cwt. of tobacco 
at $9.50cts. per cwt., and retail- 
ed it out at 12}cts. per lb., what: 
sum did I gain in the whole ? 
1121bs.=lcwt. 
18 



Aos. $43.20 cents. 



12i;rr.|)2016 pouuds in alk 

I cu. $252 sold for. 
9.60xl8=171=the cost. 

Ans. $81=:whoIe gain^. 



i. If I buy a ton of iron fo& $120 dollars, and retail it out at 6^ 
xents a pound, what is the clear gain ? Ans* $20. 

5. A tavern-keeper bought a barrel of French brandy containing 
32 gallons, at $2.25cts. a gallon, and retailed it at 25 cents by the 
half pint; how much did he gain in all? Ans. $56. 

6. A fruiterer bou^t 10 dozen of oranges at 2 for 16cts., and 1(1 
dozen more at 3 for 21 <^ts.) and sold them at 5 for40cts.; whether 
did he gain or lose, and how much ? Ans. He gained $1.20cts. 



Case 2. 

To find haw much is gained or lost by laying out a given sum. 

Rule. 

Find the difference t)etween the buying and selling prices of one 
4irticle by Subtraction : then say- 
As the price that the said article cost, > 
Is to the difference found as above directed ; 
So is the sum given to be laid out 
To the whole gain or loss required* 

Examples. 

1. If I lay out^$1000 in hats, , 2. A merchant laid out $120 

'at $4 each, and sell them at$4.50 in coffee at 12Jcts. per lb., and 

cents each, what do I gain by sold it at 18f cents per lb. ; how 

the speculation ? much did he gain by the bar- 

? Si u 11- gain? Ans. 



4.50=the selling price. 3, ^ tobacconist purchased a 

4.00=the buying price. quantity of tobacco amounting to 

■"" ^||w>rt $254, at 10 cents per lb., which 

• lA/ui * ^6 sold at 8 cents per pound, in 

^"^ consequence of its being datnag- 

>i\KAAAA ®^' how much did he lose by the 

4)500.00 transaction. Ans. $50.80cts. 

. _~~^, , 1 . 4. A grocer bought $80 worth 

.Ans. $125=the whole gam. .^f gyg^r at 8cts. per lb., which 

he sold out at I2^ts. per lb. ; how much did he gain.^ Ans. $45. 



Casb 3. 

To find how much is gained or lost per cent. 

BULE. 

^ind the difference between the buying and selling prices of one 
cuticle or thing by Subtraction : then say- 
As the price that the said article cost 
Is to the; said difference ; 
So is $100, or pounds, ' 
To the whole gain or loss per cenu 
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1!XAMPL£8. 

1. A tobaccoidst bought a It. If hatd be bought for j^ a- 

piece and afterward sold for $6 



-quantity of tobacco at 15cts. per 
lb. and afterward sold it for 20 
cents per lb. ; how much did he 
gain per cent, by the speculation? 

cts* 

20=:the selling price. 
15s:the buying price. 

>As 15 : 5 :: 100 dollars. 
100 . 



15)5.0000 



Ans. $33.33^cts.=:the whole 
gain per cent. 

6. If a trader gain 37Jcts. on a dollar, how much will he gain per 
«cnt. ? Ans. $37.50cts. per cent. 



islets, apiece, what is the gain 
per cent ? 'Ans. (22.50cts. p. c. 

3. If I buy cloth at $2.50ct8. 
a yard and sell it for $2.25cts. a 
yard, what will be the loss per 
cent ? Ans. $10 per cent. 

4. A grocer bought pepper at 
12^ct8. per lb. and sold it for 10| 
cents per lb. ; how much did he 
lose per cent. ? Ans. $16 p. c. 

5. If a yard of silk be purchas- 
ed for $1.20cts. aud sold for $1 
50ct6., what isihe gain per ct.? 

Ans. $25 per cent. 



Case 4. 

When the given gain or loss is at a certain rate per cent., to find 
^ow much is gained or lost in the whole quantity^ 

As 100 dollars, or pounds, 
Is to the given gain or loss ; 
So is the price of the whole 
To the whole gain or loss. 

i^XAMPLES. 

1. If I buy 12cwt.2qrs. 141bs. 2. If I sell 500 deals at 15cts. 
of sugar at $10 per cwt. and sell apiece, and by so doing lose $9 
it at $20 per cent. adyance,what per cent., how much do I lose in 



will be the neat profit on the 
whole quantity at that rate ? 



100 



2=4 



14=i 



^ 






10=priee of Icwt. 
12cwt. 

120- 
5 
1.25 



126.25=swholeco8t. 
SO 



1,00 )2525,00 
Ans. $25.25ct8. 



the wbole quantity at that rate? 

Ans. $6.75cts. 

3. A grocer bought 12501bs. 
of coffee at 16cts. per lb. and sola 
it immediately at $25 per cent, 
advance ; how much did he gain 
by the transaction ? Ans. $50. 

4. If I sell 190 reams of paper 
at $2.50cts. a ream, and thereby 
lose $12.50ct6. per cent., what 
wiH be the loss in the whole 
quantity at the same rate ? 

Ans. $37.50ct8. 
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Case 5. 

To find how a thing must be sold to gain or lose a given rate per cent. 

Rule. 
As 100 dollars is to the given price, so is JOO dollars, with the 
gain added or loss subtracted, to the gaining or losing price. The 
operation may be performed more concisely by taking parts of the gi- 
ven price, and adding or subtracting them, as the case requires. 

Examples. 

1. A tobacconist bought a 2. A merchant bought a picc« 

quantity of tobacco at Idcts. per of cloth at $2.50cts. a yd., which 

lb. ; at what rate per lb. must he not proving so good as he expect- 

«ell it to gain $33.33Jcts. per ct.? ed, he is willing to lose $17^ per 



$ 

100 

3 

800 



cts, 

15 



$100.00 

133.33J 
3 

15 



cent, by the sale of it ; how must 
he sell it by the yard ? 

$100.00 
17.50 



$ 

100 



$ cts, 

2.50 






8,00)60,00. 

Ans. 20 cents per lb. 
By Practice. 

$ ct$, p.c. cfs, 

33.33* =i:j)15=given price. 
5 



10=tV 
5= J 



82.50 
2.50 

412500 
16500 

Ans. $2.06,25m. 

$ ctu 

2.50=given price. 

.25 
125 

625 



.4375 deducted. 



Abs. 20 cents, as before. Ans. $2.00,25, as before. 

3. If I buy a piece of linen at 75cts. a yard, at what price must I 
sell it by the yard to gain J$50 per cent. ? Ans. $1. l2Actfl. 

4. If I buy a yard of silk velvet for $4,625cts. and sell it at $100 
per cent, advance, what is the amount .? Ans. $9.25ct8. 

5. I have a quantity of cork, which is Worth $4 a barrel, but I 
am Willing to lose $10 per cent, in the sale of it ; what is the sell- 
i»g))ricef Ans. $3.60cts. by the barrel. 



Case 6. 

How to find the prime cost of any commodity^ when there is 'a 
certain sum gained or lost per cent. 

Rule. 
As $100, with th^ gain per cent, added, or the loss per cent. «i|||k 
Iracted, is to the selling price, so is $100 to the prime cost. 

14 
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Examples.^ 
1. A tobacconist Hold a quan- 2. A merchant sold a piece of 

cloth at $2,064cts. a yard, and 
thereby lost $17^ per cent.; what 
did the cloth cost him by the 
yard ? 

$ cti. 



tity of tobacco at SOcts. per lb., 
and by so doing gained $33.d3i< 
cents per cent.; what did it cost 
him by the pound ? 



100.00 
33.a3i 

3 
400.00 



: 20 :: 



lOO.OO 
3 

300.00 
20 



100.00 

17.50 

■^ ■■ 

82.d0 



2.0625 ;: 100 
100 

$ CtM. 



82,50)206.2500(2.50 Ans. 



4,00)60,00.00 



. * 



Ans. 15cts.perlb. 

3. If I sell a piece of linen at $l.l2Jcts. a yard, and thereby gain 
$50 per cent., what was the prime cost? Ans. 75c^ 

4. If I seU a yard of silk velvet for $9.25cU., and thereby gain 
1(100 per cent., how much did it cost me ? Ans. $4.62^ctik 

5. i have sold a parcel of corn at $3.60ct8. per barrel, and there- 
by have lost $10 per cent. ; what did it cost by the barrel ? Ans. $4. 

Cask 7. 

Having the whole quantity und its prime cost given, to find the 
retailing price, when a certain sum is gained or lost thereon. 

Rule. 

As the whole quantity is to its prime cost, with the gain added or 
the loss subtracted, so is any part of the given quantity to the price 
for which it must be sold. 

EXAUPLES. 

1. A draper bought 112 yards 2. A linen draper bought 4 pie- 
ces of Irish linen, each contain- 
ing 26yds., for $104, but it prov- 
ed to be so much damaged that 
he is willing to lose $39 in the 
price of the whole quantity ; how 
much did he sell it for by the yd. 
after making the above deduction? 

ydft, $ 

26 104 
39 



of superfine broadcloth for $500 ; 
I demand how he must sell it per 
yard to gain $256 on the whole 
quantity ? 

$ 

500=the prime cost. 

5^=:6um to be gained. 



Tl2 



756 
1 






1yd. 



118)756.00(6$ 76cts. Ans. 



4 
As 104 



(>5 :i 1yd. 



lO4)6d.OO(e2ilct0. Ans. 
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3. An ordinary keeper bought a pipe of FreKcb brandy at 41.37} 
«ent» a gallon; he paid $2.^cts. for the pipe, $3.50ct8. for cart- 
age, and 11 gallons leaked out qd the ^ay home -^ how must he sell 
it by the gallon to gain $2^.25cts. on the whole quantity ? 

Ans. $1.75 per galloi|. 

4. A grocer bought 40 gallons of molasses at 50 cents a gallon, 

and by some accident 6 gallons leaked out on the way home ; what 

must the retailing price be, by the gallon, to gain $7.20ets» on the 

whole quantity ? Ans. 80ct8.. per gallon. 



Case 8. 

Having the whole quantity ntid its prime cost given — to find the 
retailing price of any part of it, when a certain rate per cent, is to 
be gained or lost thereon.. 

Rule. 

1. Say— -As $100 is to the prime cost of the commodity, so is 
$100, with the gain per cent, added, or the loss per cent, subtract- 
ed, to the gaining or losing price of the wkole quantity. The op- 
eiation m^y be abbreviated by taking parts of the prime cos t, and 
adding or subtracting them, as may be required. 

2. Say— As the whole quantity is to its gaining or losing price, 
found as above directed, so is any part of the given quantity to the 
retailing price for which it must be sold. 

Examples. 

I. A wholesale merchant bought 48 pieces of fine Irish linen, at 
$18 a piece, and sold 18 of the best pieces at $^ ax piece, and 12 
more of them at $'21.75cts. a piece ; at^what rate by the piece most 
he sell the rest to gain $25 per cent, on the whole quantity I 



48 pieced. 

144 
72 

$25=|)864=the prime cost. 

216=:the interest at 25 p. c. 

Pieceg. "^ 

48 1080=the whole amount. 



18 at $24,00cts.=432=price of 18 pieces > ,^ . 
12at$21.75ct8.=:261=price of 12 pieces J *^*^^ 

Subtract'sO and 693 from 48 and $1080. 

Aa 18 '.. 3S7 ::. 1 piece .. $21.60ct. Ans. 
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8. A draper bought 100 yards 
of cloth for $ 190 ; how must he 
sell it per yard to gain $15 p. c. 
on the whole quantity ? 
$100 
15^ 



115 



$ 

100 : 190 
115 

ds. — 



yd. 



3. If I buy 12001bs. of sugar 
at $12 per cent., bow must I sell 
it by the pound to gain $50 p. e. 
on the whole ? Ads. 18c. per lb. 

4. Bought 12 pieces of white 
cloth at $21.66§cts. a [Hece, and 
paid $3.33^ct8. per piece for dy* 
ing'it; bow much must each 
piece be sold for to gain $20 p. c< 
on the whole ? Ans. S30. 

5. If a bag of cotton, weigh- 



100:218.50:: 1 .. $2.18Jc. Ans. 

ing 8cwt. Oqrs. 20ibs. cost $45.55cts., how must it be sold by the lb. 
to lose $S per cent..^ Ans. 4cts. 5m.+ 



Case 9. I 

If, when a thing is sold at a given price, there is so n;iuch gained 
or lost per cent.— >to iiad how much would be gained or lost percent, 
if it were sold at another given price. 

Rule. 

1. Say— As the first given price is to $100, with the gain percent, 
added, or the loss per cent, subtracted, so is the other given price to 
its gftiu' or loss per cent. 

N. B» If the answer exceeds $100, the excess will be the gam per 
cent., but if it be less than $100, the deficiency will be the loss per ct. 

Examples. 

1. If I sell tobacco at 20 cts. 2. If I sell linen at66§cts. per 
alb. and thereby gain $33.33ic. yd.and thereby gain $10 percent. 



rcent., what will be the gain or 
OSS per cent, if I sell it at 15cts. 



foe 



per lb. ? 



As 20 



15 



Ans. Nothing. 
$100.00c. 
33.33J 

: 133.33J 
3 

400.00 
.15 



20)6 0.00 OQ 

3)300.00=thirds. 



what will I gain or lose per cent. 
if I sell it at 58^cts. per yard ? 
$100 
10 



As66§ 
3 

200 



110 :: 58i 
3 

175 
110 

200)192^00 



Ans. $100. . . consequent* 
ly I neither gain nor lose, because 
there is no excess nor deficiency. 

3. If by sellin!^ wine at $1.50 cents per gallon, I lose $12 per 
cent. ; what shall I gain or lose 'by selling 4 gallons of the same for 
$6.75ots. ? Ans. I shall lose $1 percent. 



Ans. .S96.25cts. 
which is $3.75cts. less than QlOO, 
consequently the loss per cent. 
is exactly $3.75cts. 
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4. If by sqlling cassimer at ^.25ct^« a jd« I gain ^IS^per cent, 
what shall I gain or lose by selling 8 yds. of tbe same for $%i ? 

Ans. I shall gain ^0 p» c. 

Casb 10. 

To find the gain per cent, per annum, when the commodity is 
bought for ready money and sold on credit. 

Rule. 

The operation in questions belonging to this case Is performed 
by the Double Rule of Three Direct, as in the following example ; 
or by two single statings. 

Examples. 

1. A merchant bought a parcel of goods for $60 ready money, 
and sold them immediately on 4 months credit for $83.33icts.; how 
much did he gain per cent, per annum ? 

$ ctx. 

83.3a^ s=:the credit ptice.^ 
60'.00 =the cash price. 



mo. 



&X4 : 23.33} :: $100xlSmo. 
4 3 12 



.t 



240 7000 1200 
1200 



240)84Q0O.00 



3)350.00=:third8. 

Ans» S116.66§cts. per annum. 
2. A tobacconist bought a quantity of tobacco for 0120 in cash, 
which he sold immediately for $150 on a credit of 6 months ; what 
did he gain per cent, per annum ?. Ans« $50 p. c. p. a. 

Case 11. 

When a given rate per cent, is lost hy the sale of a single thing, 
or by ajiy quantity of merchandise, and the seller ought to have 
gained another given rate per cent., to find how orach the said 
thing, or quantity of merchandise, was sold under its just value. 

Rule. 

1. As 100, with the loss per cent, subtracted from it, is to 100, 
with the gain per cent, added tx> it; so is the selling price of thf 
thing, &c. to, the sum fos which it ought to have been sold. 

S. Subtract the selling price of the thing firom the sum for which it 
ovLfhi to have been sold, and the remainder will be the aiiswer re- 
quired. 

•14 
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• Examples. 
L A merchant sold a parcel of goods for 6S£, and by so dbin^ 
lost 17iS per cent., whereas he ought to have gained 20£ per cent, 
by the transaction ; how much under their just value were they sold ^ 

im£ loois 
17 2a 

As^ : Tib :: 63£ to 9}£ Is./Sd. and 

91iS Is. 8d-6:jje=28J6 Is. 8d. Answer. 
3. A merchant sold a quantity of goods for $600, and by so do- 
ing lost $20 per cent., whereas he ought to have gained $25 per 
cent, by trading fairly ; how much under their just value were the 
goods sold ? Ans. $337.50cts. 

Case 121 

To find the quantity of any thing contained in a box or bag, &c. 
when the buying and selling prices are both* given, /and a certain 
rate per cent, is gained! or lost by the transaction. 

Rule.. 

As the selling price is to the quantity for which it paid, s6 is the 
buying price per box or bag, &c. with the gain per cent, added, or 
the loss per cent, subtracted, to the quantity contained in the said 
box or bag, &c. 

Examples. 

1. A grocer bought 100 boxes of prunes, at $2.10ots. per box, 
and sold them at $3.50cts per cwt., and by doing so he gained $25 
per cent. ; how many pounds were contained in each box, one with 
aaother ? Ans* 841bs. or 3qrs. of a cwt. 

^S:£' ^\J?i' ,< Another method. 

$25:i=4)2.i0=cost per box • cfs, 

.525=gain perb. 2. 10=tcost per box*.. 



100 boxes. 



3.50: 112 :: 2625 

^^^ $25=4)210.00 whole cost^ 

3.50)294.000(841b8, An*. 52.50 whole gain. 

2800 ♦*'*• ^' 

3.50 : 1 12 :: 262.50 .. 8400 lbs, 

1400 & 84004- 100=841b6., as before. 

1400 
2. A merchant bought 80 bags of cotton at $37.50cts per bag, and 
sold it at $15 per lOCNlib., and by doing, so ht gained $20 per cent; 
how many pounds w^re contained in each bag, wh«t were the bay- 
ing and- selling prices of each pound, what was th&> whole gain, a^ 
the gain on each p6ufid ? Ans. Each bag contained SOCms. ; the 
Qotton cost 12^cts. per lb. and was sold at I5cts. per Al ; the wbolft 
gjiiu was $600,, and the gala on each pound 2i|ct8» 



FELLOWSHIP. 

Fellowship is a rule by > which the accoimts of merchants and. 
Mher persons trading in partnership are so adjusted, that each man 
may have his equitable share of the profit, or sustain his proportion- 
al part of the loss, in k just ratio to his share of the joint stock,, 
together with the time of its continuance in trade. Legacies aro^ 
adjusted by this rale, when there is a deficiency of assetSi and th% 
effects of bankrupts divided among their.creditors* 



Case 1. 

When the several shares composing the joint stock of the whole 
company are continued in trade an equal term o^f time. 

Rule.' 

As the whole sum pf the joint stock 
Is to the yfjaole gain or loss, 
So is each man's share in the stock 
To his just share of the gain or loss. 

Proof. 

Add the Iseveral shares of the gain or loss together, and the total 
sum will be equivalent to the whole gain or loss, if the operation in 
right. 

Examples. 

1. Three merchants, namely. A, B, and C, joi».in company ; A^ 
put in $140, B $mOy and C $ 160 ; their clear gain is $120. What 
is each> partner's share of it, in proportion to has share in the joint 
stock ? Ans. A must have $28, B $60, and C 93%. 

Examine the work carefully. 

140= A's share in stock. * 

300=B's share in stock. 
160r=:Crs share in stock. 

600=:^the whole sian. ^ ' 

A» §99 : 120 :: 140 A» 600 : 120 :: 300 As 600^: ]& :: 109 
140 300 160 



4800 6,00) 360,00 ^jqq 

^^ Ans.$60=i=B's^^sh. ^^ 



2e=:A'ssh. 



e.99)W58,00 g^^C's sh. 6,00)192,W 



.WM* 



Ans. $28aA'» share. $120=:proof. Ans. |i33sG'»#k. 
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d. Divide the number 360 into four parts^ which shall be in pro- 
portion to each other, as S, 4, 5, 6. Ans; 60, 80, 100, and 1^. 

34-4+54-6=: 18. 

A5l6:360::3 As 18: 360:: 4 A8l8:360::& A8l8:d60u6 
3 4 5 6 



18)1080 18)1440 18)1800 18)2160 

~6o ~m "ioo IW 

3. It is required to divide $120 between A and B, so that A maf 
have ^ and B j^ of the whole sura ; what is each man's part in the 
above proportion ? 

i of 120=60 and 
I of 120=40 

The sum =100, which is deficient by $20. 

9 $ $ $ 

Wherefore, I say— Ist. As 100 : 120 :: 60 .. 72 A's part. 

2d. As 100 : 120 :: 40 .48 B's part.^ 

$120= proof. 

4. Three men, namely, A, B, and C, joined in partnership; A 
put in $ 1200, B $4800, and C $2000 ; they gained $800. Please 
to inform me how much each partner must receive of the gain ? 

Ans. A must receive $120, B 480, and C 200. 
6. Three men, namely, D, E, and F, joined in company; D put 
in $2880, £ $11520, and F $4800, and by misfortune lost $1920, 
What sum must each man sustain of the loss ? 

Ans. D must lose $288, E 1152, and F 480. 

6. A, B, and C freighted a ship with 108 tuns of wine, of which 
A had 48, B 36, and C 24, and by reason of bad weather they were 
obliged to cast 45 tuns overboard ; how much must each man sus- 
tain of the loss ? A must lose 20 tuns, B 15, and C 10. 

7. P, Q, and R have rented a pasture containing 360 acres at $140 
per annum, of which Pholdjs 90, Q 120, and R 150 acres; please 
to tell me how much each tenant must pay, in proportion to the land 
he holds ? - Ans. P must pay $60, Q 80, and R 100. 

8. Four men, namely, D, E, F, and G, traded together with a stock 
of $800, and in two y^ars ti-me they gained twice as much and $40 
more—D's stock was $140, Fs $260, and F's $300 ; I demand G'». 
stock, and what each man gained by trading ? Ans..G's stock waf 
$100; D gained $287, E $533, F $300, and G $205. 

9. Three neighbors, namely, X, Y,and Z, bought a gripdlestone in 
partnership for$4.50cts. of which X agreed to pay J, Y J and Z^; 
please to tell me how much each one had to pay of the debt in, the- 
said proportion ? Ans. X had to pay $2.07cts. 6m«+960rem. T 
tl.3$ct8. 4m.+600 rem. and Z $1.03ct8. 8nb.+450ce]S. 
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10. A merchant is indebted to S $169, to T $980, taV$337.6(> 
eents, but upon his decease his estate is found to be worth odIj 
9983.28 cents; how must it be divided amonghis creditors ? 

$ c. m. 'ReinaimJers. 

Ans. S must have 112.71,9+134550 
T 644.11,3+119850 

V 226.44,6+ 38700 



2=293100 divided 



Proof 983.28,0...146550 by 



Case 2. 

When the several shares composing the joint stock of the whole 
company are continued in trade an unequal term of time. 

Rule. 

1. Multiply each man's share in the joint stock of the whole 
company by the time of its continuance in trade. 

2. Say-^As the sum of the several products 
Is to the whole gain or loss 
So is each particular product 
To its share of the gain or loss. 
The operation may be proved as in case the first. 

Examples. 

1. Three merchants, namely, A, B, and C, traded together; A put 
in $120 for 9 months, B $100 for 16 months, and C J^IOO for 14mo., 
and they gained $150; what is each man's share in proportion to. 
bis stock and time? ^ 

$ mo. products, 

A put in 120 X 9=1080 
B 100x16=1600 

C- 100x14=1400 



The whole sum =4080 

$ $ ^ c, m. . 

As 4080 : 150 :: 1080 .. 39.70,5+3600 
4080 : 150 :: 1600 .. 58.82.3+2160 
4080 : 150 :: 1400 .. 151.47,0+2400 

2=8160 



' $150.00,0 proof. 

% Three merchants namely, D, E, and F, joined in partnership for 
12 months ; D put in at first $873.60cts. and 4 months afler thajt 
time he put iij $96 more ; E put in at first $979.20cts. and at th% 
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«nd of 7 months he took out S206.40cts. ; F* put in at first $355^ 
SOcts. and 3 months afterwards he put in $206.40ct8. and 5 months 
after that time he put in $240 more, and at the termination of 12mo. 
Iheir clear gain is found to be 83446.40 cents ; what is each part- 
ner's share thereof, in proportion, to his stock, and the time of ita 
'continuance in trade? 

$ c: m. products* 

1st. D put in 873.60 X 4=3494.40 > 

2d. Add 96.00 I =11251.20=D's product. 

96 9.60 X 8=775^ .80 j 

1st. £ put in 979.20 x 7=6854.4oS 

2d. Subtract 206.40 I =10718.40=E's product. 

772.80-X 5^3864.00 j 



1st. F i^utin 355.20x3=1065.60^ 
2d. Add 206.40 



561.60x5=2808.00 V= 7080.00=Fs product. 
3d. Add 240.00 



29049.60=whole sum. 



801.60x4=3206.40^ 

$ c. ' % c. m. rtmaindirs. 

As 29049.60 : 3446.40 :: 11251.20.. 1334.82,6+ 336000) 
29049.60 : 3446.40 :: 10718.4Om1271.61,4+ 1570560 S Ans. 
29049.60 : 3446.40 :i 7080.00.. 839.96,0+ 998400) 



1=2904960: 



$3446.40,0=proof. 

3. A with a capital of $400 commenced merchandising on tfae^ 
Ist day of January 1829, and being successful in business, he took 
in B as a partner on the 1st day of March following, with a capital 
of $500 — three months afterwards they admitted C as a third part^ 
ner, with a capital of $600 — on the 1st of January, 1830, they dis- 
solved partnership, and found their neat gain to be $700; what ia 
each man's share of it, in proportion to his stock and time ? 

Ans. A must receive $240, B 250, and C 210. 

4. A, B, and C traded in company, A put in $1000 for 5 months ; 
B, $1200 for 8 months, C $1500 for 6 months, and D $2100 for 4 
months — by misfortune on sea they lost goods to the amount of 
$1600; please to inform me how. much each one must sustain of 
the damage ? Ans. A must lose $250, B 480, C 450 and D 420. 

5. B,C,and D hold a pasture in common,for which they pay $90 per- 
annum — in this pasture B had 45 oxen for 8 weeks, C had 25 for 12 
weeks,, and D 34 for 10 weeks ; what must each one pay of the rent ? 

An3. B h^d to pay $32.40ct8. C $27 and D $3Q.60cta^ 
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VULGAR FRACTIONS. 

1. A vulg)at fraction is a part or so many parts of a unit or one, and 
18 represented by two nambers, one of which is placed above the 
other, with a line drawn between them, thus : ^ one*fourth, ^ pne<- 
«ighth, f six-sevenths, ^ seven-eighths, &c. 

2. The upper number is called the numerator, and shows the 
part or parts that is expressed by the fraction, and is the remainder 
•in division. 

3. The lower number is called the denominator, and shows how 
many parts are contained in the unit, and is the divisor in division. 

4. Vulgar Fractions are proper, improper, single, compound, or 
mixed. 

5. A proper fraction is when the numerator is less than the de- 
nominator, as ^, ^, J, f , J, &G. &c. 

6. An improper fraction is when the numerator is^qual to or et* 
ceeds the denominator, as J, j|, |, |, &c. &c. 

7. A single fraction is a simple expression, denoting any part or 
number of parts into which the unit may be divided, as ^, §, ^, &c. 

6. A compoufid fraction is the fraction of a fraction, as ^ of §, of 
J, &c. 

9. A mixed number is composed of a whole number and a frae* 
tion, as 7i, 8§, 16f , &c. &c. 

10. A mixed fraction has another fraction annexed either to iti 

numerator or denominator, as -—■ or-rrr-i &c» 

49 , Iditf 

11. The common measure of two or more numbers, is that nuto- 
ber which will divide all of them without any remainder. 

12. The common multiple of two or more numbers, is such a 
number that may be divided by any one or all of them without 
a remainder ; and if it be the least number which can be so divided, 
it ia called their least common multiple. Thus — 30, 45, 60, and 75, 
are common multiples of 3, 5, and 15, but 15 is the least common 
multiple of 3, 5, and 15. / 



Problem 1. 
To find the greatest common measure of any two gived hnmbem< 

Rule. . 

Divide the greater by the less, and that divisor by the remainder 
following, and do on, till nothing be left, and the last divii-or will be 
the greatest common measure that will divide both the given numbers. 

N. B. — ^If the common measure is found to be unity, or 1, the 
given numbers are prime to each other, and therefore incommenitt- 
lable. . 
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1. What is the greatest com- divide both the given Qumben 

without any remainder* 
4)173 and 268 



mon measure of 172 and 268 P 
1?2)268(1 
172 



96)172(1 
96 



76)96(1 
76 



20)76(3 
60 



16)20(1 
16 



4)16(4 
16 

~0 



43 proof 67 

2. What is the greatest com- 
mon measure of 72 and 96 ? 

72)96(1 
72 

"24)72(3 
72 

Uo 

In the second example, 24 is 
the greatest com mop measure 
that will divide both the given 
numbers without afiy remainder. 
Try it. 

3. What is the greatest com- 



In the above example, 4 is the mon measure of 288 and 1728? 

only divisor that leaves no re- Ans. 288 is the greatest common 

maioder,wherefore it is the great- measure, becausejt leaves no r«- 

efit common measure, and will mainder. 



Problem 5. 
To find the greatest common measure of more than two numbers > 

Rule. 

1. Find the greatest common measure of any two of the given 
numbers by the first problem. 

2. Divide any one of the other given numbers by the common 
meiasur€ now found, and so on as in the first problem, till a second 
common measure is found, i^^ith which proceed in the same man- 
ner through all the given numbers, and the least cdmmon measure 
will divide them without a remainder. 

Examples. 
1. What is the greatest com- In this example, 54 is the great- 



mon measure of 522, 918, & 1998? 
918)1998(2 54)522(9 
1836 486 

162)918(5 36)54(1 
810 36^ 

10e)lB2(l 18)36(2 
108 36 



54)108(2 
108 



• • 



est common measure of 918 and 
1988 ; next I divide 522 by the 
common measure 54, and the first 
-divisor that leaves no remainder 
is 18, wherefore iSis the great- 
*est common mfeasure of the thre« 
given numbers. 

18)522 918 1998 



29 



51 111 proofl 
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8. What is the greatest com- 
mon nieasure ofSS, 191, and 573^ 
83)191(2 
166 

"25)83(3 
75 

"^)25(3 
24 

' ■T)8(8 
8 



In this example, the commoB 
measure is found to be 1, where^- 
fore the given n^nlbers are prim« 
to each other, and of course in- 
commensurable, because they are 
indivisible by any common divi- 
sor. 

3. What is the greatest com- 
mon measure of 147, 189, 231, 
and 273? Ans..2L 



Problem 3. 
To find the least common multiple of two or more given numbers. 

RULS. 

1. Divide the given numbers by'any divisor that will divide any 
two or more pf them without a remainder, and set the quotients 
and indivisible numbers in a line underneath. 

2. Divide the second line as before, and so on, till there are no 
two numbers left that can be divided by one divisor. 

8. Multiply all the divisors and the last line of quotients conti- 
nually together, and their product will be the common multiple re- 
quired, and may be divided by any one or all the said given num- 
bers without a remainder. 

N. B.—- The foregoing problems will be found very useful in re- 
ducing vulgar fractions to t]ieir lowest terms, and finding divisible 
numbers in the rules of position, &c. 

Examples. 



1. What is the least number 
that can be divided by the nine 
digits without a remainder ? 

3) 1,2,3,4,5,6,7,8,9 



2. What is the least common 
multiple of 3, 4, 8, 12 ? Ans. 24. 

3. What is the least number 
that can be divided J 2, 15, 18, 
24y and 36, witliout iiemaiiiders ? 

I Abs. 360, 

4. What is the least common 
multiple of 3, 5, 8, 10, and 12? 

Ana. 120. 
. 5. What is the least commoA 

l,l,l,l,5,l,7,l,d^ multiple of 7, 14, and 21 ? 
4x3x2x5x7x3=2520. Ans. Ans. 4». 

15 



4)1 


,2. 


1, 


,4, 


,5, 


,2, 


7, 


,8, 


3 


5)1, 


,2, 


1, 


1, 


,5, 


,2, 


7, 


,2, 


,3 



m 
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REDUCTION OF VULGAR FRACTIONS- . 

Reduction of Vulgar Fractions is the changing of them from on6 
s form or denomination to another, in order to prepare them for ad^* 
dition, suhtraction, multiplication, and division. 

Case 1. 
To reduce vulgar fractions to their lowest terms. 

Rule. 
Divide both terms of the fraction by their greatest common mea- 
sure, and the quotients will be the terms of the fraction required ; 
or, divide the terms of the fraction by any number that will divide 
them both without a remainder, and divide the quotients in the 
same manner, and so on, till no number more than 1 will divide 
them, and the fraction will be in its lowest terms. 

Examples. 
1. Reduce ^|4 to its lowest 2. Reduce f^f to its lowest 



terms. 

lumoa 

144 



' c.m.=48)in=f 

the answer. 



96)144(1 
96 



48)96(2 
96 



terms. Ans. J. 

3. Reduce j^|f to its lowest 
terms. Ans. f . 

4. Reduce -^if^ to its lowest 
terms. Ans. -|^. 

5. Reduce m to its loweat 
terms. Ans. ^. 

6. Reduce ^l to its lowest 
terms. Ans. ^. 



Case 2. 
To reduce fractions which have different denominators to others, 
retaining the same value, that shall have one common denominator. 

Rule. 

Multiply each numerator by all the denominators but its own, for 
its respective new numerator ; then multiply all the denominators 
together for a common denominator. 

Note. — ^This case and case the Ist prove each other. 

Examples. 
1. Reduce J, j>» and \{ to a 2. Reduce | and J to a coin- 
common denominator. 
7x10x12=840^ jj 
. 9x exl2==864P\^ °"™^ 
aix 8X101=880) '"^"* 

8xlOxl23s960 the common 
' debominator ; consequently the 
new fhtctions are |||, m, and 
f II, which, being reduced to their 
lowest terms, make J, -^^ and 
H^. Prove it. 



mon denominator. 

Ans. ^1 and |f . 

3. Reduce J, §, f^, and } to a 
common denominator. 

Ans^ Hfc Uiy ftt, and Hf . 
• 4. Reduce |, J, |, and | to a 
common denominator. 

Ans. U^, lii, AV, and fH- 

5. Reduce |, j\, |, and ^ to a 
common denominator. 

Ans. tWV, VVW, +mA tWV. 
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Case 3; 

To reduce a mixt aumber to an improper fraction. 

Rule. 

Multiply the whole number by the denominator of the fhiction, 
and add dhe numerator to the product for a new numerator, under 
which place the given denominator, and the result will be the frac- 
tion required. 

Examples. 

1. Reduce S7| to an improper fraction. 
27x9+2=a^4«^ the answer. ^ 

It. Reduce 28^ J to an improper fraction. Ans. ^. 

3* Reduce 12}j' to an improper fraction. Ans. y/. 

4. Reduce 7f to an improper fraction. Ans. \> . 

5. Reduce 183/^ ^o ^^ improper fraction. Ans. ^|t'* 
To express a whofe number fraction wise, put 1 for its denominator, 

thus f , &Q* . , . 



Case 4. 
To reduce an improper firaction to a whole or mixt number. 

Rule. 

Divide the numerator by the denominator, and the quotient wiil 
be whole or mixt number required. 
NoTErf-^Thifl case and case the 3d prove each other. 

Examples. 

1. Reduce ^ to a mixt number. % Reduce ^^^ tp a mixt num- 

24)694(28H Ans. ber. Ans. 27|. 

48 3. Reduce 4-| to a whole num- 

— . b^l*. Ans. 1. 

214 4. Reduccf ^ J to a whole nurn* 

192 ber. Ans. 4. 

— f- 5. Reduce ^iV- to a mixt num- 

' 22 remainder ber. Ans. 12H. 



Cass 5. 

To reduce a compound fraction to a single one. 

Rule. 

1. Multiply all the numerators together for a new numerator. 

2. Multiply all the 4® Aomiu^tors together for a new denominator. 

3. Like numbers in the numerators and denomioator^ may be 
cancelled or oiQitUid in the operation^ 
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Examples. 

1. Reduce } of § of | of | of 2^ to a single fraction. 

ixSxfX j'X J=H*,ory'V. Ans. J of§of ^of-f of J = A, as before. 

In the second operation, the numerators 2, 3, 4, and the denomi- 
nators 2, 3, 4, being equal, are cancelled or omitted, and the nu* 
merators 1, 7, and the denominators 5 and 8, remain to be multi* 
plied together. 

2. Reduce § of ^f to a single fraction. Ans. |} or -H. 

o r>^j — 1 -ro . :__!_ /.__.?__ Ans. f or J. 

Ans. fH or H. 
Ans. jhFi or A- 




Case 6. 

To reducJe a fraction of one denomination to the fraetiom of ano- 
ther, but greater, retaining the same value. 

Rule. 

Multiply the denominator of the given fraction by all the denom- 
inations between the given one, and that denomination to which 
it is to be reduced for a new denominator, and place it under the 
numerator of the given fraction — the result will be the fraction re- 
quired. 

Examples.. 
L Reduce | of a penny to the fraction of a pound sterlings 

f X 12x20= fAd =tJt part of a £. Ans. 
2. Reduce tV of a cent to the fraction of a dollar. 

-iVx lOx 10=»:ToV(r part of a dollar. Ans. 
3; Reduce ^ of a farthing to the fraction of avhilling^ 

; ^ X 4 X 12=-gHr part of a shilling. Ans. 

• 4. Reduce f of a cent to the fraction of a dollar. Ans. t}t$-^ 
0. Reduce | of a penny weigl^t to th& fiction of a lb. 'troj. 

Ans. lAffl or T^Trpt*^ 

Case 7. 

To reduce a fraction of one denomination to the fraction of 
another, but less, retaining the same value. 

Rule. * 

Multiply the numerator of the given fraction by all the denomi- 
nations between the given one, and that denominatien to which it 
is to be reduced, for a new numerator, and place it over the given 
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denominator— the result will be thefi-action required, which must bc^ 
reduced to its lowest tenns. 

Note. — ^Thia case and case the 6tli prove each other. 

EXAKPLES. 

1. Reduce 7^7 of a £ sterFing to the iraetion pf a penny. 

TirXaOX 12==:Hf =1 of a penny. Ans. 
2. Reduce t^ of a dollar to the fraction of a cent. 

tItX ibx 10=H*=| of a cent. Ans. 

3. Redlice iV part of a shilling to the fraction of a farthing. Ans. ^qr. 

4. Reduce TTjHjTr part of a dollar to the fraction of a cent. Ans. -Ac. 

5. Reduce -nSt of a lb. Troy to the fraction of a pwt. Ans. f of a p\ 



Case 6. « 

To reduce fractions, from one denomination to another of the 
ss^me value, when the numerator of the required fraction is given. 

Rule. 

•♦ ■' 

Say— As the numerator of the given £rac^on 
Is to itis own denominator ; 
So is the numerator of the required fraction 
To its denominator. 

Examples. 

1, Reduce J to a fraction of the same value, whose numerator 
«hairbe 15* 



n. 


denorH, 


n. 


3 


» A •• 

16 


15 



3)60 

20=xnew denominator, consequently 
the required fraction is Mi which is=:| in its lowest terms. 

% Reduce | to a fraction of the same vaJiue^ Irhose numerator 
shall be 25. Ans. It* 

3. Reduce J ,to' a fraction of the same value whose ntHnerator 
shall be 42. Ans. H- 

4. Redaee f !« a firaetioti of the same value whose nutiierator 

shi41be34. ^"^- Sf. 

NoTB* From cases 8 and 9, there arises a new fraction, which 
may be properly called a mixt fraction. 

•16 
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Case 9. 

To reduce fractions from one denomination to another of the 
•tme Yalae, when the denominator of the required fraction is given. 

Rule.. 

Say— As the denominator of the giyen fraction 
Is to its own numerator ; 
So is the denominator ojf the required fraction 
To its numerator. 

Note— This case and case the 8th prove each other. 

Examples. 

1. Reduce § to a fraction of 2. Reduce | to a fraction of 
the same value, whose *denomi- the same value,whose denomina- 
nator shall be 20. tor shall be 30. Ans. ff . 

As 4 : 3^ :: 20*^ ^* J^^^**^® J to a fraction of 

20 ' ^'^ same value, whose denomina- 

tor shall be 48. Ans. ^. 

^)^ ' 4. Reduce J to a fraction of 

15=numerator ) *^® «^°^® value, whose denomma- 

— \ =|. tor shall be 49. Ans. ^ 

20=:denom. > 4W . 



Case 10. 
To reduce a mixt fraction to a single one. 

Rule 1. 

When the numerator has no fractional part joined toil:— *Thea 

1. Multiply the numerator by the denominator of the fractional 
part of the denominator, ibr a new numerator. 

2. Multiply the denominator of the fraction by the denominator 
of its fractional part, and to the product add the numerator of the 
fractional part for a new denominator. 

Note.— >This part of case the 10th prov^ the 8th case.. 

Examples. 

34 

1. Reduce r^ to- a single fraction. 

The numerator 34x3= 102=| the lowest term.. 

The denommator 45 x 3+ 1 = 136 

The abow question proves the 4th one^in the 6tlt caBe. 

73 385 

S. Reduce r^r-, to a single fraction. , Ans. ^=i^ or-f. 

13if' '^ 057 • 

3. Reduce --rs^r- to a single fraction. Ans. rssr or -H.. 
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Rule 2. 

When a fractional part, is joined to the numerator ;— Th£n 

1. Multiply the numerator of the fraction by the denominator of 
its fractional part, and to the product add the numerator of the said 
fractional part for a new numerator. 

2. Multiply the denominator of the fraction, by the denominator 
of the fractional part of the numerator for a new denominator. 

Note. — This part of case the 10th, proves the 9th case. 

Examples. 

4. Reduce ^ to a single fraction. 

The numerator =42x8+7=343 - . 

_ ' —^ or J. Answer.. 

The deAominator=49x8=: 392 . 
The above example proves the 4th one in the 9th case. 

344 138 

5. Reduce tys ta a single fraction. Ans. --^7 or f. 

491 448 

Qk Reduce r^ to a single fraction. Ans. rTrr or f. 



Case 1L 

To find the va|ue of any fraction in the known parts of the ra- 
teger, as of coin, weight, measure, &c. 

Rule. 

Multiply the numerator of the given fraction by the next inferior 
denomination and divide the product by the denominator; and if 
there should be a remsiinder, multiply it by the next inferior denom- 
ination and divide the product, by the denominator as before, and so 
on as far as necessary, and the several quotients placed in order will 
be the answer required. 

Examples. 

1. Reduce § of a pound sterling to its proper value.. 

JS2=:the luimierator. 
20 

The denominator=:3)40(13«. 4<f.tstbe answer^ 

39 ^ 

l=r:theremaindef. 

3)12(4 pence. 
12 






V 



» -. ■* 
■it 
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2. Reduce -H* of a shilling to its proper yalue^^. Ans. 5d.i^. 

3. Reduce f of a iS to its proper value. Ans. 48. 5d. Iqr. J- 

4. Reduce iV of a iS to its proper value. Ans. 13s. lOd. A. 

5. Reduce f of d£ 9s. to its proper value. Ans. 4£ 13s. 5d. i. 

6. Reduce f of a dollar to its proper value. Ans. 62Jcts. 
7» Reduce ^ of a dollar to its proper value. Ans. 87|cts. 

Of Weights and Measures. 

6. Reduce } of a lb. Troy to its proper quantity. Ans. 9o& 

9. Reduce iV of a ton weight to its proper quantity. 

Ans. 3cwt. Oqrs. 81bs. 9oz. 13drs. i^. 

10. Reduce {^ of a lb., Avoirdupois weight, to its proper quantity. 

Ans. 8ozs. 14drs. f .. 

11. Reduce -A of a lb., Apothecaries weight, to its proper quantity. 

Ans. 3oz. 2drs. Osc. lOgrs. -H. 

12. Reduce f (^ an English ell to its proper quantity. Ans. 1yd. 

13. Reduce f of a yard to its proper quantity. Ans. Iqr. 4^in.. 

14. Reduce -f of a quarter of wheat to its proper quantity. 

Ans. 2bush. Ipk. Ogal. Iqt -f . 

15. Reduce ^ of a tun of wine to its proper quantity. 

Ans. 3hhds. Sl^gab. 

16. Jleduce f of an acre to its proper quantity. Ans. 2roo. 20per^ 

17. Reduce f of a mile to its proper quantity. 

Ans. 6fur. 34po. 1yd. 1ft. Sin. 2b.c. ^- 

18. Reduce i^g of a day to its proper quantity. 

Ans.' 12hrs. 66m. SSiS^sec 

19. Reduce f of a dlegree to its proper quantity. Ans. SFl' 30''.- 



Case 12. 

» 

To reduce any given value or quantity to the fraction of sa^f 
greater denomination of the same kind. 

Rule. 

1. Reduce the given quantity to the lowest denomination men- 
tioned for a numerator. 

2. Reduce the integer to the same denomination, for, a dentaittii- 
nator^ 

3. If there should be a fraction joined to the given quantity, mul- 
tiply both the above parts by the denominator thereof, and add the 
numerator to the product of that part, .which is to make the nume- 
rator of the fraction required. 

4. Reduce the new fraction to its lowest terms, and the re»ult« 
will be the answer sought. 

Note.— This case and ca«e the 11th prove each other. 
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EZAHFLBS. 

1. Reduce 13s. 4d. to the fraction of a pound sterling. 

£ 13 4=160 
1=20 0=2iO~»*" *"'• 
t. Beduce 5d. -^ part of a penny to the fraction of a ehilling. 

^ 6x43+l=216_18 
1=12X43 =5i6~43'* ^"''' 

3. Reduce 4s. 5^. i part of a 4. What part of 5£ 9b. is 4£L 

qr. to the fraction of a iS sterling. 13s. 5id. 
«. d, 9, £ «. £ «. cJ^ 

4 5J+Jqr. 20 ^ 9 , 4 13 5+f 

12 12 20 20 

"m 240 109 "i3 

4 4 12 12^ 



213 qrs. 960 qrs. 1308^ 1121 

3=deno'r. =:3 7 7 



640snum. 2880=denoniina'r. 9156 den'r. 7848 numerator;. 
o. ni.=32 \ ~=|£. Ans. c. m.=:1308 \ — =| of 6ie9t., 

( 2880 9 i 9156 7 

The above examples prove the 1st, 2d, 3d, and 5tk in the lltb case. 

5. Reduce 13s. lOd.^^j to the fraction of a iS sterling. Ans. ^i . 

6. What part of A£ 178. 3d. is Z^ 17s. 9id. ^. Ans. |. 

7. What part of a dollar is 31^ cents ? Ans. h- 

8. What part of a dollar is 87^ cents ? Ans. i. 
9* Reduce 7oz. lOpwts. to the fraction of a lb. Troy. Ans. f . 



ADDITION OF VULGAR FRACTIONS. 

Case 1. 

To add fractions that have one common denominator. 

Rule. 

Add all the numerators together, and set one of the given deno:^ 
minators under the total sum ; if the result be an improper fraction, 
reduce it to a whole or mizt number, by case the 4th of Reduction. 

Examples. 

1. Add i, -f , f , and f- together. 2. Add f , |, i, and f together. 

l+2+3+4=:Y=:2. Ans. 2+3+4+55=Y=3|. Ans. 

3, Add +, •?-, f , 4", 4, and f together. ^ Ans. 8^ 

4. Add f , 4} 4) 4) Ai^d {- together. Ans. 8^* 
^, Add 4, 4, 4) 4) and 4 together. Ans. 9f 
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Case 2. 

To add fractions that have different denominators. 

Rule. 

Reduce the given fractions to others, which shall have one com-^ 
mon denominator ; then add all the new numerators together, and 
place the common denominator under their sum. The result will 
be the' answer required. 

EXAHPLES. 

1. Add §, I, f, J, and H together. 2. Add ^ and | together. 



2x4x6x8x 12=4608 "^ 
3x3x6x8x12=5184 



1 v3— 2i 
A i. S""*? J new numerators. 



0) » 



2x2 



S! 



6x3x4x8x 12=5760 > S o ^ . - 

'y\A5i\yA\^a\y^o^ii£\AQ 3"^ tneir sum=7__|, j^^^^ 



7x3x4x6x12=6048 
Ilx3x4x6x8=6336j 



2x3=63^common denom. 



Their whole sum =27936 3- ^^^ * ^"^ S together. 

=4<VA -Ains. Ih-' 

3x4x6x8x 12= 6912=c. de. 4. Add J, |, }, and J together. 
x>r 48-\, ans. in the lowest terms. Ans. 2}.. 



Case 3. 

To a<Jld mixt numbers whose fractions have a common denominator. 

Rule. 

Omit the whole numbers, and find the amount of the fractions, 
by case the first, to which add the sum of the whole numbers, and 
the result will be the answer required. 

Examples, 

Add 5iS, 7i%, 8{^^, 13 (^, and 6^^ into one. total sum. 
The numerators=6+3+9+3+8=29 ^ _ 

Whole numbers=5+7+9+ 13+6 = 39 

.Ans. 41 1^. 

2. Add 12,^0, 152^0, 182^0, and 19^^ into one total sum. Ans. 65. 

3. Add 2t^i, 3ft, 4 A, and 7ft into one sum. Ans. 17ft. 

4. Add 12H and 36f | together. Ans. 49^. 



Case 4. 

To add mixt numbers whose fractions have different denominators. 

Rule. 

Omit the whole numbers as before, and find the amount of the 
fractions by case the second, to which add the sum of the whole 
numbers, and the result will be the answer required. 
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Examples. 

I. Add 5^, % tnd 4| together. 2. Add 7^, 6§, lOf , and ll| 

1 X 8 X 2= 16 together. Ans. 36J. 

7x4x2=56 3. Add 121, H, 8?, and Jj 

1x4x8=32 together. Ans. 26J* 

4. Add 1§, 2f , 7J, and t to- 

^^ Is ^r *!. iL *> eether. Ans. 12+f . 

4x8x2=6r=^» ""^ *^^ ^*^* *•• 5. Add 6{, |, IJ, and 9^ to- 

5+6+4=15 gether. Ans. 17|. 

. TT" 6. Add 1# and 7i together, 

^^' 16»- ' '^ \n8.9J. 

Case 5. 

To add compound fractions, or whole numbers and compound 
fractions, and mixt numbers. 

Rule, 

Reduce the compound fractions to single ones, by case the fiflh 
of Reduction ; then reduce the single fractions to such sts have a 
common denominator, and^iidd them together as before directed.— 
When a whole number is given, express it fractionwise by putting 
i for its denominator, then proceed as before^ 

Examples. * 

1. Add i of J and § of M together. 

^ of f=i^g and I of ff=ff, or i^; now reduce fg and fj to j^ 
common denominator, and add the results together. Ans.'l^VV* 

2. Add J of 95 and J of 14 together. 

} of V=^3^ and i of V=V^, or^; now reduce ^ and ^ to a 
common denominator, and find the amount. Ans. 4Sii. 

3. Add 6, 5 of ^Q, 4 ^^h ^^^ '^i together. 
^ of i^ =if and ^ of J=i^4, or f ; now reduce f}, ^, and J to a 
common aenominator, and find their amount, to which subjoin the 
sum of 6 and 7 that were omitted. Ans. 14|fi.' 

4. Add |, 4 of ^ and 92^o together. ,. Ans. l^^. 



Case 6. 

To add fractions of several denominations. 

Rule. 

Reduce the given fractions to their proper values or quantitiea, 
\}j case the 11th of Reduction ; then add, as in Compound Addi- 
tion, and to their sum subjoin the sum of the fractional remainden, 
(if any,) and the total will be the answer required. 
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JBXAMPLES. 

1. Add ^ of a i^ sietlitigi A> ^^ ^ shilling, and § of a petiny together* 

£ t. 9* d, d, OTf 

1=20 1=12 1=4 

7 3 2 

9)140 10)36 3)8 

15 6 2+t 3 2+ft 2| 

* otr 6xl0x 3=180 

1+* 4x 9x 3=108 

15 10 2 2x 9x10=180 



1« 



4^=Tff 



15 10 SH 9x10x3 = 270 

It. Add -^thof a pound sterling and^^ of a penny together. 

Ans. 2s. 3d. }qr. |. 
3« Add ^ of a lb. Troy to i^ of an oz» Ans. 6oz* llpwts. lOgrs. 

4. Add 4 of a ton to ^^ of a cwt. 

Ans. 12awt^ Iqr. 81bs. 12oz. 12dre. i- 

5. Add. I of a lb. of medicine to § of an oz. Ans. 7oz. 9^r8. 

6. Add f of a mile to j^ of a furlong. Ans. 6fur. 28po. 

7. Add J of a yard, f of a foot, and ^ df an inch together. 

Ans. 2ft. 2in. 9". 

8. Add f of a yard, f of a foot, ani |^ of a mile together. 

Ans. 1540ydsi 2ft. 9in. 

9. Add f of a hhd. of wine andf of a gallon together. 

Ans. 24gals. 2^ptfl. 
.10. Add ^ of a day, ^ oCan hour, and | of a minute together. 

Ans. 8hrs. 30mih. 456«c. 

11. Add J of a sign, J of a degree, and f of a minute together. 

Ans 6si. 7° 30' 40". 

12. A merchant owned § of a ship, valued at $3600.80 cents, and , 
bought 1^ of another person's share. . What part of the ship be- 
longs to him, and what is it worth P Ans. He owns eleven-six- 
teenths, which is wortji $2475.55ct8. 



Case 7. 
To add mixt fractions, &c. 

RUL£. 

Reduce the mixt fractions to single ones, by case the 10th of 
^Reduction ; then reduce the single fractions to such as have a com- 
mon denominator, and add them together as before directed, and 
theii: sum will be. the answer. 



STVDBHT's ^ O0IOS. 161 

Examples. 

^* ^^^ lOi, H, IT^, ^"^ 12 ^^^^*^^'•• 

^'^ i05f*3,n=4,lH'=7*''**^ ^=Q by case 10th of Reduction. 

2d. Reduce the single fractions, viz : f , f , f , and f , to such as haVe 
a common denominator, and find their amount. Ans. 2m. 

' 34 42^ 

58. Add jgi and —■ together. ^ Ans. If. 

73 ' 95 

d. Add jgjj and j^jg-^ together. Ans. IJI- 

SUBTRACTION OF VULGAR FRACTIONS. 

Case 1. 

To find the difTetence between any two simple fractions that 
)iave a commoii denominate;'. 

Rule. 

Subtract the less numerator from the greater one, and set the de- 
nominator under the remainder. . 

Examples. 

riom f j\ H H H iH HH H m iWr »' 

Take f A A ** iV lAS im W iM iVir A. 



Answers f 
JProof I 



.11 « 



Case 2. 
To subtract a fraction ormixt number from a whole number. 

* 

Rule. 

Subtract the numerator of the given fraction from its denomina- 
tor and set down the remainder, under which place the denonkina- 
tor, then carry 1 to be -subtracted from the whole number. 

Examples, 

From 6 1 10 9 1000 7 11 12 

Answers % 't 

Proof T" V — --r 



-**-!- 



Case 3. 

To find the difference between any two fract^s wliich have dfi*- 
&rent denomttiatots. 

16 
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Rir&s. 

Reduce the gireo fraction^ to such as hare a common denomi'* 
Batpr ; then subtract the less numerator from the greater one, and 
place the common denominator under the difference ; the result 
will be the answer, which must be reduced to its lowest terms. 

Examples. 

1. From f take }. 2. From H take |. Ans. 4. 

5x^=10 3* From I take i. Ans. iV- 

1x8= 8 4. From -ft take f J. Aris» tV. 

— 5. From -A take J. ^ns. J. 

2 6. From ++i take f . Ans. t«iV* 

8x2»*16~i' '^'**' 7. From T^A take f Ans. | jf . 

Case 4. 
To aubtract a fraction or mixt number from a mixt number. 

Rule. 
' Rftuce the mixt numbers to improper fractions, then reduce die 
improper fractions to such as have a common denominator, and pro- 
ceed as in the last case. 

Examples. 

1. From 12,^1^ take 6J. 2. From 134 take 8H. Ans. 4H. 

First. KVVari^ and 6j=y 3. From 6J take f. Ans. M. 

. , ( 149 X 2=298 >numera. 4. From 10 A take 1 ,V Ans.Sfl. 

^^ I 13x12=166 J tors. 5. From l^i^^ take fr. 

. Ana. ISH*- 

142 Ans. 6. From24Jtakell3. Ans.l«J. 



12 



x2=24r=W. 



Case 5. 

To subtract part of a whole number, or compound fraction, from 
part of another whole number, or compound fraction. 

RtLE. 

1. Reduce the whole numbers to improper fractions by putting 1 
for the denominator of each whole number. 

2. Reduce all the compound fractions to single ones, then n* 
diioe all the single fractions to such as have a common denomina- 
tor, and proceed as in the third case. 

Examples. 
1. Subtract | of 21 from J of 76. 2. From | of 19 take | of 11. 
1st i of V= V, and i of ^= V Ans. 3». 

.^A $ 76x4=304 ) numera- 3. From if| take J of § off. 
^^ i 63x3=189 J tors. Ans. fff. 

j|g 4. From 14 J take f of 19. 

4x3«l2='®A-^"'* Ans. I A. 



1 
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Case 6« 

To find the difference between two fractions of diffsrent deno- 
minations. 

Rule. 

Reduce the given fractions to their proper values or quantitien 
by the 11th case in Reduction, and proceed as in Compound Sub- 
traction, f 

Examples. 

1. From } of a pound sterling take iV of a shilling. 
i of a ie=15s. 6d. 2qrs.+f, or | and ft^.of ls.=s3d. 2qr».+A or f. 
Before the subtraction can be performed, the fractional remain- 
ders § and I must be reduced to such fractions as have a common 
denominator, to be used instead of the fractional remainders. 

Wherefore )ov^o^ 6 ( -'"^^^ numerators, 

and 3x5=15, the c. d. ; consequently, the 
new fractions are -{^ and -Ati which must be used instead off and |. 

From 16 6 2-H+f 
Take 3 2+^^ 



Ans. 16 3 <^-f-ft. 

% From I of a JS take f of 1 shilling. Ans. I4s. 3d. 

3. From | of an oz. Troy take ^ of a pwt. Ans. llpwts. 3gra. 

• 4. From ^ of a cwt. take i^ of a lb. Ans* Iqr. 271bs. 6oz. lOdrs. J. 
5. From 1 E. ell take i^ of a quarter. Ans. 1yd. Ina* i* 

$• From 7 weeks take 9|^ days. Ans. 5w. 4da. Thrs. ISmin. 



Case 7. 

To subtract one mixt fraction from another, &c. 

llULE. 

Reduce the mixt fractions to single ones, then reduce the single 
fractions to such as have a common denominator, and in all other 
respects proceed as before directed. 

Examples'. 
1. From jY take rp^ 2. From rg- take^ Ans/^ 

Now j^= J and ^.=ii 3. From 20 take ^ Ans. 19J. 
r«. i 3x26=76 J r:, 95 , , 73 

— Ads. ii^ 

And 4x^^m ^"- ^- ^""^ ^ "'^^ k ^"- ^- 
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MULTIPLICATION OF VULGAR FRACiTlONS. 

Rule. 

1. Reduce mixt numbers to improper frac^ons, tad compound 
or mixt fractions to single ones. 

2. Maltiplj all the namerators together foranew numerator, and 
all the denominators for a new denominator ; then form the fiac- 
tioD and reduce it to its lowest terms — the result will be the answer 
required. 

NoTl.— When any number, either whole or mixed, is multiplied 
by a &actiofl, the product is always less than the multipUcand in the 
■ame proportion ai the multiplying fraction is less than a unit, or 1. 

ExAHPLBS. 



1. 1 

9. K 


n 


3. 


H 


It 


4. 




,4: 


5. 




,V. 


6. 




yi- 


7. 




y* 


8. 
9. 


t. 


yt 


10. 


I 


J* 


11. 


MuldpljS 



|of7J. 
If of (k 

.f7. 

i- 

13. Multi|Jy ^ by^ of 16. Ans.S. 

13. Multiply 3^ by i of S, and that product by j of |. Aus. 4J. 

14. Multiply ^ by If, and that product by } of} of}. Ans. f- 



DIVISIOI^ OF VULGAR FRACTIONS. ■ 

RCLE. 

Prepare the given fractions, if Qecessary, by the rules in reduc- 
tion ; then, invert the divisor and multiply all the upper terms to- 
gether for. a new numerator, and all the lower ones for a new de- 
nominator; next, form the new fraction and reduce it to its lowest 
terms, and the result will be the answer required. 

Mote.— 1. When the dividend is greater than the divisor the quo-, 
ttent will be greater than the dividend, but when the dividend ia less 
than the divisor, then the quotient will be less than the dividend, 
. and in the same proportion, a^ a unit is greater or less than the di- 
viding fraction. 

2. Multiplication and Division prove etch other reciprocally. 
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Examples. 



I. Divide if- by }► 
Now I inverted make | and 
6 17_85 ,22 

S« Divide 4 by §. Ans 41* 

3. Divide 9i- by J of 7. Ans. 2H. 

4. Divide H by |. Ans. if. 

5. Divide H- by f . Ans. |. 

6. Divide 61 1^ by 8 J. Ans. TJ. 

7. Divide 61f by 7^. Ans 8J. 



8. Divide ^ of 7 by {. Am. 7« 

9. Divide 4 by {. Ana. 44> 

10. Divide f by 4. Ana. ^ . 

11. Divide 1^ by 4|\. Ans. ,^. 

12. Divide 99 by 108. Ans. Wh. 

13. Divide i of § by § of |. Ana. §. 

14. Divide j. of 19 by § off. 

) Aha. 7j 

15. liividef of|by^of§. Ans.i; 

16. Divide 68f by 5|. Ans. l^\ 



THE SINGLE RULE OF THREE DIRECT, IN VULGAR 

FRACTIONS. 

Rule. ^ 

Prepare the given fractions, if necessary, by the rules in reduc- 
tion; then, state the question as in whole numbers, with the first 
term of the stating inverted as in division ; next, multiply all th« 
terms together, and, the product will be the fractional answer, which 
must be reduced to its proper value or quantity by the 11th case of 
Reduction. 

Examples.. 

1. Iff of a yard cost j^iS what will ff^ of an English ell cost ? 

yds. qrs, E.E, £ KE. 

5X6=25 ^"^ 12 • 12 • 16 •• mS^JT 

And H£=9s. 8d. "2qr8.+§qr. Ans. 

«. If A of an English ell cost ffiB, what will f of a yd. cost? 

Ans. lis. 6d. 

3. If l':|yds. of linen cost $1^^, how much will 16|yds. come to? 

Ans. $19-$0cts. 

4. If J of § of 3 of 21bs. cost 37Jcts., what will 96JIbs. cost ? 

Ans. $ 145.3 l^cts. 

6. If J of a lb. less by ^^ cost ISfcts., what will 141bs. less by i 
of 21bs. come to ? Ans. $15.30cts, 

6; If 2 ounces of silver cost $2^, what will f of a lb. cost ? 

Ans. $10.12Jcts. 

7. If f of f of a ship cost $10000, what is the remainder worth ? 

Ans. $11333.33Jct8. 

6.. A merchant owning f of a vessel, sold § of his share for $957, 

what was the vessel worth at that rate? Ans. $l794.37^cts. 

9. If 3"^ times 3Jlbs. of cinnamon cost $7^, what is th^ valiic . 
afi of J of 12|lb8. at the same rat«; Ads. $1.26cts. 

16 
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10. If 1^ bushels of apples cost 39gcts., what will 3f bushel* 
cost? Ans. (l.Olf'^. 

' 11. How much will 4|lb5. of cheese cost, iat 1^ per Ibl ? 

Ans. 56if . 

1% If i of an English ell cost f of $2.26cts., what will 7 ells of 

the same come to P Ans. $17.73|cts. 

13. If a yard of broad cloth cost 15§s., what will 4 pieces, each 
containing 27§yds., come to ? Ans. Sd£ 10s. lid. }qr. 

14. A merchant bought 4f pieces of lutestring, each containing 
23|yds., at 8s. 9d. per yd. ; how much did the whole amount to ? 

Ans. 46£ 9s. lid. ^qrs. 

15. If a wedge of gold, weighing 17^]bs. be worth 679fiS, what is 
the value of ^ of a grain ? Ans. 2d. 

16. A merchant owning | of a ship, sold ^ of his interest there* 
in for 2I50£ ; what was the whole ship worth at that rate ? 

Ans. 1333iS6s,6d. 

17. If i^e of a house be valued at 273 J^, what are /^ of the same 
worth ? Ans. 227iB 12s. Id. 

18. If § of a gallon of wine cost §«(£, what will |- of a tun come to ? 

Abs^. U0£. 

19. If Icwt. cost 1J£, what will 3JIbs. come to ? Ans. lOJd. 7. 

20. If f of a lb. of tea cost fgiS, what will ,\ cost? Ans. 3s. 4d. 

21. If a staff 5| feet long cast a shadow of 6 feet, how high is 
that steeple whose shadow is 153 feet ? Ans. 144^ft. 

22. A grocer bought 5f cwt. of sugar at 6|d. per lb. which he bar- 
tered for tea at8fs. per lb.; how much tea did he receive for the su- 
gar ? Ans. 43i^,lbs» 

23. How much tobacco can I buy for 4s. 9fd. at the rate of 7id.. 
per lb. ? Ans. 81bs. 

THE SINGLE RULE OF THREE INVERSE, IN VUL- 
GAR FRACTIONS. 

Rule. 

Prepare the given fractions, if necessary, as before directed ; then: 
state the question as in whole numbers, with the last term of the 
stating inverted — next, multiply all the terms together, and the pro- 
duct will be the fractional an&wer, with which proceed as in direct 
proportion. 

Examples. 

1. How many yards of shalloon, that is | of a yard wide, wfll lioe 
9} yards of cloth that is 2^ yards wide ? 

1st. 2J=|, and 9J=V 2d. As | : V " i -'W^Wf . Ans. 

2. How much in length, that is 7^ inches wide» will make a su* 
perficial foot? As Yin- ; ^in. :: ftin. - W=19iin. An*.. 
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3. If S^yds. of cloth, that is Uyd. wide, be sufficient to make a 
cloak, how much green Persian, which is but j- of a yard wide, will 
be required to line it ? Ans. 4yds. S^qrs. 

4. What quantity of shalloon, that is f of a yard wide, will be re- 
quired to line 7^yds. of cloth that is l^yds. wide ? Ans.- 15yds. 

5. If 16 men finish a piece of work in 28^ days, in what time 
will 12 men complete the same ? Ans. 37d. 9h. 20'«. 

6. How much cloth, that is f of a yard wide, must be bartered 
for 26^yds. of the same quality, which is l^yd. wide? Ans. 34j.yds. 

7* If, when the price of wheat is 6Js. a bushel, the penny loaf 
weighs 9oz., how much must it weigh when the wheat sells at 4Js. 
a bushel ? Ans. 12^z. 

8. How many pieces of merchandise, at 20J^s. a piece, must be 
given for 240 pieces at 12}s. a piece ? Ans. 149 iVi pieces. 

9. How many yards of matting, that is l^fl. wide, will be necessa- 
ry to cover a floor which is 1811. wide and 30fl. long? Ans. 120y. 

10. If I lend my fidend $3150 for 6| months, what sum must he 
leiid me for 3^ years to requite my kiiulness. Ans. $500. 



THE DOUBLE RULE OF THREE DIRECT, IN VULGAR 

FRACTIONS. 

Rule. 

Prepare the given fractions, if necessary, by Reduction, and work 
with two single statings in direct proportion, remembering to make 
the answer of the first stating the middle term of the second : or, 
prepare the fractions as before, and state the question according to 
the rule given in whole numbers, with the two first terms of the 
stating inverted ; then multiply all the terms together, and their pro-- 
duct will be the fractional answer, which must be reduced to its 
proper value or quantity.. 

ExAliPLES. 

1. If iS13} principal gain £1^ interest in | of a year, what will 
iS50 principal gain in f^ of a year, and at what rate per cent, per 
annum? jS13^=ry£ the principal. 

£1 i^ s=:\l£ the interest. 

£p.yr.£vU. £pr,yr, £ 

As JxJ-:| :: fxj •• g=2£ 6s. Id. 2|qrs. interest. Ans. 
Now to find the rate per cent, per annum. 

£ji.yr. £int. £pn yr, £ 

A. 1 ^,12 . 3900 .. 100 ^1 4680,000 i^^ ia. qa #1,-. .«*« w - 

2. Three sailors having been, abroad 91 monthsi received ^40^ r 
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I demand how moch 100 sailera mu9t have for 26f months, at t&at 
rate? 

io. mo. £ to, nto, £ 

.^ i ^4 . 603. 100^199 47998800 ^nc^ ij nji^ *» 4 

" ^ X37 : ^ :: y X Y •• ^g^ =4118* os. Od. Jqr. ,ft^.. Ana. 

3. If J of a yard of cloth, that is ^ of a yard wide, cost f£, what 
is the value of f of a yard which is 1^ of a yard wide, the doth be-^ 
iii£ of the same quality ? 

y,l. y»to, £ y. /. y.tto. £ 

As|x| : I :: fXj .. iiH=13s. 4d. Ans. 

4. A man and his wife, having wrought 1 day, earned 4f s. ; 1 de*- 
mand how much they must have for 10^ days, when their two sons 
helped them ? 

per, d, 9. per, d, », 

^2'^r' 8 •• r^2 •' •^=4£ 17s. IJd. Ans. 

5. If 9 students spend £10^ in 18 days, what sum will 20 stu^ 
dents spend in 30 days ? Ans. 39^ 18s. 4d. if. 

6> If 3 men, in 19^ days, earn ^8^^, how much must 20 men 
have for 100^ days' work, at the same rate? Ans. 305^ Os. 8d. ^^. 

7. If 5 persons drink 75- gallons of beer in a week, how many 
gallons will be drank in 22^ weeks, When 3 persons more join 
them? Ans. 208f gallons.. 

8. If 50^ principal, in -^j of a year, gain 2^ 5s. Id. 2f qrs., how 
much will 13J£ principal gain in | of a year ? Ans. 1^ Is. 8d. 

9. If 2^ yards of cloth, 1| yards wide, cost $3i, what is the va- 
lue of 38^ yards that is 2 yards wide ? Ans. $255. 

10. If the expenditures of two brothers, for tuition fees, &c., dur* 
ing I of a year, amount to $56^, how much specie will liquidate the 
expenses of 3 students 5^ years, at the same rate ? Ans. $600. 

11. If 12 persons use l^lb. of tealn ^V of a year^ how much should 
a family pf 8 persons provide for J year? Ans. 4^]b8. 

12. If the carriage af 12Jcwt. 150 miles amount to $18f, how 
much will I have to pay for the carriage of 6^ cwt. 240 miles, at 
the same rate ? Ans. $15. 

THE DOUBLE RULE OF THREE*lNVERSE, IN VULGAR 

FRACTIOI^S. 

Rule. ^ 

Prepare the given fractions, if necessary, by Reduction ; thea 
state the question according to the rule ~given in whole numbers, 
with the third and fourth terms of the stating inverted ; next, inulti- 
ply all the terms together, and their product will be the fractional 
answer, which must be reduced to its proper value or quantity .-« 
Or, work by two single statings^ one of which will be direct and the 
ether inverse proportion. / 
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ExAMPLBfl. 

I. If 50£ priocipal, in -ft- of a year, gain 2£ 5s. Id. Sfqrs. inter* 
est, in what time will 13J^ gain 1^' Is. 8d. interest ? 

First. 2£ 5s. Id. ^iqrs.rs^^Y^ of a farthing. 
Second. 131^=^ ^^^ pound sterling. 
Third. 1^ Is. 8d'.=^»^V^ of a farthing. . 

Fourth. A8|xf:^x|::i^ •• g^Ff of a year or 9m. Ans. 

% What principal will be required to gain $289^ interest in 4{ 
jrearsj at $7| per cent, per annum ? 

%pm yr. $ in. yr. $ in. 

d. If the carriage of 60cwt. 20 miles cost $14^, what weight can^ 
I have carried 30 miles for b-^-^ dollars. Ans. 15cwt» 

4. Seven men, with their wives, upon examining into their expen- 
ditures for 20 weeks past, found that they had expended 4X^£ ; in 
what time will 50 people expend 21^^ in the same proportion ? 

Ans. 3 weeks^ 

5. A man with his family, which in all were 5 persons, usually 
drank 74* gallons of cider in one week ; in what time will 280f gal- 
lons be consumed in the same family, when 3 persons more are ad- 
ded to it ? Ans. 22 weeks. 

6. If a man travel 266|| miles in 12^ days, when they are 12)* hours 
long, how many days of Of hours in length will he require to tra- 
vel a journey of 734f miles ? Ans. 47 days. 



DECIMAL. FRACTIONS. 

Decimal Fractions, like whole numbers and vulgar fractions, maf 
be reduced from one denomination to another, without altering 
their intrinsic value. 



REDUCTION OF DECIMAL FRACTIONS. 

Case 1. 

' To reduce a vulgar fraction to its equivalent decimal value* 

Rule. 

Make a point on the right hand ^ the giveh numerator, and an- 
nex a sufficient number of ciphers to it ; then divide by the denom* 
inator of the given fraction, and the quotient will be the decimal Te« 
i^oired. 
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Examples. 

I. Reduce -^^ to its equivalent 2. Reduce ^ to its equiTalent 

decimal. decimal. 

16)3.0000(.1875. Ana. 7)4.0000 

16 ' ' 

- — Ans. .5555+5rem. 

140 / . In the above example we ob- 

128 tain a continual repetition of the 

figures 5, &c. without any possi- 

120 bility of coming to an end. And 

112 here, it may not be improper to 

observe,that three decimal places 

60 are sufficient in all common busi- 

80 ness ; but when a greater degree 

•— of exactness is necessary in the 

calculation, the decimals may be 
eontinned as far as the nature of the case may require. 

3. Reduce ii to a decunaL 4. Reduce ^ to a decimal.. 
99)74.O0000(.74747. Ans. Ans. .3333+1 rem. 

693 5. Reduce ^^ to a decimaL 

.. Ans. .17857+. 

470 6. Reduce ^ to a decimal. . 
396 Ans. .1923+. 

7. Reduce |- to ^ decimal. 

740 . . Ans. .125^ 

693 8. Reduce | to a decimal. 

Ans* •^d.. 

470 9. Reduce ^ to a decimal. 
396 Ans. .5. 

10. Reduce f to a decimaL 

740 Ans. .76. 

693 11. Reduce f to a decimal.. 
— r Ans. .4. 

47 rem. 12. If the student will memo- 

rize the several respective decimal's, answering to J, J, % \y f , f ,♦, 
ii f I f » and 5, he will be amply remunerated for his labor, in the fa- 
•ility with which he will be enabled to make decimal cakulations. 



Case 2. 

To reduce any sum or quantity of different demominations to ite 
equivalent decimal value. 

RulE. 

1, Divide the given sum or quantity in its lowest denominatioa 
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mentioned) by the proposed integer reduced into the same denomi- 
Dftlion, and the quotient will be the. answer ; or 

2. Write the given numbers in a perpendicular colunui) proceed- 
ing orderly from tljie least to the greatest;denomination given. Then 
divide each of them by such a number as will reduce it to the next 
superior denomination, and annex the quotient as decimal parts on 
the right hand of the succeeding number; &c. — ^the last quotient 
will be the answer as before. 

Examples. 

1. Reduce 17s. 4Jd. to the e- 2. Reduce 19s. lld.fqrs. to the 
qnivulent decimal of a £. equivalent decimal of a £. 



4 


2.0 


12 


4.5.. 


30 


17.875 . . 




/ 



4 
12 
20 



3.00 
11.750 
19.979+2 rem. 



.99895J&. Ans. 



Ans. .8!S875J.Ans. by 
the 2d. rule, it being the shortest. 

3. Reduce loz. lOpwts. 12grs. to the decimal of a lb. Troy wt» 

The same by the second rule. 



lb, oz. 

1=12 
20 

240 
24 



oz. pwts.grs, 

1 10 12 
20 

30 
24 



24 
20 
12 



12.0 
10.500 
1.525000 



Ans. .127083+An8. 



6760) 732.0(.127. Ans. 
5760 by the first 

■ rule. 

15000 
11520 



960 132 4. Reduce 16 grains to the de« 

480 60 cimal ofia Ib.Troy. Ans. .003125. 

5. Reduce 20 grains to the 
decimal of a Ib^ Troy. 

Ans. .0415. 

6. Reduce 141bs. 8ozs. to the 
decimal of an cwt. 

Ans. .1294625. 

. I 7. Reduce 6ozs. 4drs. Isc. 10 

40800 grs. to the decimal of a lb. Apoth- 

40320 ecaries' weight. Ans. .546875. 

■ . ,8. Reduce 2qrs. 2 nails to the 

480 rem. decimal of a yard. Ans. .625. 

9. Redu6e 3 pecks to the decimal of a barrel. Ans. .15. 

10. Reduce 1 gallon to the decimal of a bushel. Ans. .125. 

11. Reduce 6 gallons 2 quarts 1 pint of ale to the decimal of a 
barrel. Ans. .20703126. 

12. Reduc6 7 gallons 3 quarts 1 pint of wine to the decimal of a 
hofirshead. Ans. .125. 



13. Reduce 440 f^tda to the decimal of a mile. 



Am. .25. 
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14. Reduce 2 roods 10 perches to the decimal of all acre* 

Ans. .662S» 

15. Reduce 30min. 45Bec. to the decimal of an hour. Ans. .5125. 

16. Reduce 15min. 15sec. to the decimal of a degree. Ans. .%^. 



Case 3* 

' To find the value of any given decimal in the known tettns of 
the integer. 

Rule* 

1. Multiply the given decimal by the next inferior denomination^ 
and point off as many places at the right hand of the product as 
there are places in the given decimal. 

3. Multiply the figures on the right hand of the decimal point by 
the next less denomination, and point off as many places in th^ 
product as there are figures in the multiplicand. 

3. Proceed in the same manner through all the denominations of 
the ffiven integer, and the several parts standing on the lefl hand of 
the decimal points will form the true value of the given decimal. 

NoTEv*— This case and case the Snji mutually prove each other. 

Examples. 

1. Reduce .86875 decimals of 2. Reduce .99895 decimals of 

a iS to their proper value. a iS to their proper value. 

Ans. 17s. 4Jdw ^ Ans. 19s. lid. fqrs. 

.86875Je 99895 

20 20 



17.37500 19.97900 

12 12+2 rem» 



■ I *t\tm 



4.500 11.750 

4 ■ .4 



3.00 

3. What 19 the value of .127083+4 decimals of a lb. Troy wt. i 

Ans. loz. lOpwt. 12gr9« 
. 4^ What is the value of .003125 decimal^ of a lb. Troy? Ans. 18gr. 
5. What is the value of .0415 decimals of a lb. Troy ? Ans. 20gr. 
6« Reduce .1294625decimals of an cwt. to their proper value ? 

. Ans. 141bs. 8ozs. 

7. What is the value of .546875 decimals of a lb. Apothecaries' 
"weight ? Ans. 6ozs. 4drs. Isc. lOgrs. 

8. What is the value of .625 decimals of a yd.? Ans. 2q]rs. 2nails. 

9. What is t^e value of .15 of a barrel of^ com ? Ans. 3 pecks. 
10. What is the valueof .125 decimals of a bushel. Ans. 1 gallon. 
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11. What is the value of .20703125 decimals of a barrel of ale? 

Ans. 6gais. 2qt9. Ipt. 

12. What is the value of .125 decimals of a hhd. of wine ? 

Ans. 7gals* 3qts. Ipt. 

13. What is the value of .25 decimals of a mile ? Ans. 4407d8. 

14. Reduce ,5625 decimals of an acre to their proper value. 

Ans. 2roo* lOper. 

15. Reduce .5125 decimals of an hour to th^ir proper, value. 

Ans. 30min. 4dsec. 

16. What is the value of .2625 decimals pf a degree?. 

Ans. 15oun. 16aec. 



Case 4. 

To reduce any number of shillings, pence, and farthings, to the 
decimal of a pound sterling by inspection. 

Rule.* * 

1. Set down the greatest even pumber of the given shillings for 
the first decimal figure, to which add .05, or .050 decimals, if the 
shillings be odd, and the result will be the decimal value of the 
shillings. 2. Set the farthings contained in the given pence and 
farthings, (increased by 1 when they exceed 12, and by 2 when they 
exceed 36,) under the 2d and 3d places of the above decimal 'and 
add them to it, and that sum will be the correct answer, withia ^ of 

tVs'T P^^ ^^ ^ pound. 

Examples. 

1. Reduce 17s. 4^d. to the^equivalent decimal ofa£by inspection. 

.8= J the greatest even number of s. 
.050= the value of the odd shilling. 
18=the quarters contained in 4^d» 
Add 1 because the qrs. exceed 12. 



Ans. .869 which is too much by .00025^. 

% Reduce I9s» ll|d. to the equivalent decimal of a^by inspection. 

•9=2^ of 18 shillings. 
.050=for the odd shilling. 
47=:qr8. in ll|d. 
Add 2 because the qrs. exceed 36. 

Ans. .999 which is too much by .00005JS. 

*1. The reason of this nile is plain^becaose 2b. is one-tenth part of !£, and tlie (feeiauii 
HJLpi e Mi on of one-tenth is .Isaone-tenth ; therefore, asSb. is .1 of a £, Is. most be oiie-cw<»- 
tie(hsa.QS, consequently t)^ i of any even aeaiber of shilliniES will be their e^uindentda^- 
mal value, but when they are odd the decimal of Is. must be added to complete the aiwwier. 

2. It lOOOqrs., instead of 960, were eqoal to XI, each quarter would be onis-fhoitfaodtli 
imrtof lJ&»j091£, bat 968qn. iacreased by their 24th partax|0Mqr8;<; cnnsequen^, aof' 
number of qtiartera, increased by their 24th part, will result m so many deci nmU of n £, bvl 
for tb« sake of brevity, we add Iwhen they exceed 12, and 2 when they exceed 9^ ' 

17 
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Case 5. 

To find the value of any decimal of a pound sterling by infection* 

Rule. 

Double the first figure afler the decimal point, for shillings, and 
add 1 to the result, if the second figure be 5 or more; if the second 
figure be 5 or more, deduct 5 from it and call the remainder so ma- 
ny farthings, from which take 1 if they exceed 1% and 2 if they are 
above 36, and change the residue to pence, &c. When there are 
only two figures in the given decimal, annet a cipher to it, andpro- 
eeed as above directed, and you will obtain the answer required. 

Examples. 

L Reduce .869 decimals of a iS to their proper vahie. 

. 16=:the double of .8 
Add 1 for 5 in the second place, which must be taken from 6, and 
there remains 19qrs., from which take 1, and the resi** 
due is 18=6Jd. 
_6^d. 

Ans. 17 6Jd. which proves the 1st query. 

% Reduce .999 decimals of a 3. What is the value of .375£? 
£Xo their proper value. Ans. 7s. 6d. 

.9 99 4. What is the value of .4S5iS? 
2 5 Ans. 8s.' 6d. 

5. What is the value of .125^ ? 

18 49 remainder. Ans. 2s. 6d. 

Add 12 6. What is the value of .188£ > 
— Ans. 3s. 9d. 

4)47 residue. 7. What is the value of .76£ ? 

Ans. 15i. 



Ans. 19 llf 



THE SINGLE RULE OF THREE DIRECT IN DECIMALS. 

General Rule. 

- * 

State the questions by the rule given. in whole numbers, and if 
the first and third te^rms are of different denominations, reduce them 
to the same ; then multiply the second and third terms together, 
and divide the product by the first' term — the quotient thence ariB- 
ing will be the answer in decimals, and of like name with the mid- 
dle term. 

Note. — Be very carefiil in pointing off the decimals according 
to the rules given in Multiplication and Division of DecimaLi. 



studbnt'a guiihe. 196 

exahpi.es. 

1. If 1.6 of a cwt. of sugar cost 3£ 13.769.. what will 3hhds. eftch 
weighing llcwt. 3qrs. I0.121bs. come to at the same rate ? 

Ctot. £> s, cwt. qrs, lb$, 

1.6:3 12.76 :: 11 3 10.12=?wt. of 1 hhd. 
4 20 3 



6.4 72.76 35 2 2.36=wt. of 3 hhds. 

28 '4 

612 142 

128 28 



179.2 1138 

284 



3978.36 
72.76 



2387016 

2784852 
795672 
2784852 2,0 



179.2)289465.4736(161 ,5.320 

1792 Ans. 80iS l^s. 3d. 3qri.+.36 rem. 

11026 
10752 



2745 
1792 

9534 
6960 

5747 
5376 

3713 
3584 



1296 rem. 

% What will 4.7 tons of iron amount to, when I pay at the ratt 
«f $4,972 per cwt. ? Ans. $467.36ots. 8ms. 
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3. What will 966 feet of plank cost at $ 1.4375 per hondred feet? 

Ans. $14.17cts. 3f mills. 

4. If .0625 of a cargo of tea cost $100, how much will the whole 
cargo amount to ? Ane. $1600. 

5. If a man expend . 125 of his estate in 2.5 years time, how long 
will the whole last him ? Ans. 20 years. 

6. If 673 bushels of wheat cost $769,239, what is one bushel of 
it worth ? Ans. $l.l4cts. 3 mills. 

7. When iron is sold at $5.04 by the cwt. what is pne pound of 
it worth ? Ans. 4cts. 5 mills. 

6. What will 4 hhds. of rum (containing 79.5, 84, 101.5 and 112 
gallons respectively) cost at $1,125 per gallon ? 

Ans. $424.12icts. 

9. If 16,75cwt. of Crawley steel cost $360.125m6. what must I 
pay for 1 quarter? Ans. $5.37cts. 5ms. 

10. A bankrupt stands indebted to sundry creditors in the sum 
of $7066.25cts. and his effects are found to be worth only $4416. 
40cts. 625 decimals, which he gives up to his creditors ; how much 
do they receive on the dollar ? Ans. 6cts. 2^ms. 

11. A grocer bought 3 pipes of wine (containing 120.5, 124, and 
126.75 gallons, respectively,) at 93cts. 7^ms. per gallon ; what sum 
did they amount to ? * Ans. $348.04cts. 6m.4-*B75 decimals. 

12. A grocer bought 5.8 tuns of oil for $963.66875, but' by mis- 
fortune it chanced to leak out 59.9 gallons ; how must he sell the 
rest by the gallon to be no loser? Ans. 68|cts. per gallon.* 

13. A brewer made a quantity of beer, which cost him $300, and 
afterwards sold it out at $5.76cts. per barrel^ by which he gained 
$135.84cts. in the whole ; I demand the quantity that was brewed ? 

Ansi 75 barrels, 24 gallons. 

14. If a man's yearly income be $]682.70cts. how much may he 
expend, one day with another, to lay up $678.95 cents at the 
termination of the year ? Ans. $2.75ct8. 

15. A merchant bought 3cwt. 1.5qr. of cloves, at the rate of 47 
cents by the lb., and sold the whole quantity for $220.91cts. ; what 
did he gain or lose by the bargain ? Ans. He gained $43.25cts« 



SINGLE RULE OF THREE INVERSE, IN DECIMALS. 

I 

Rule. 

State the questions by the yule given in whole numbers, and if the 
first and third terms are of different denominations, reduce them to 
the same — then, multiply the first and second terms together, and 
divide the product by the third, the quotient thence arising will be 
the answer in decimals, and of like name with t^e middle term, 

I 
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EXAHPLES. 

1^ What quantity of shalloon 2. How many yards of carpet- 
that is .75 of a yard wide, will ihg 2ft. 6in. wide, will cover a 
line 7.9yds. of cloth that is 1.5 floor that is 27ft. long and 2dft. 
yards wide ? ^ wide ? 

ydi. f0. ycb. long, fds, w. ft, to. ft, long fL lo. 

As 1.5 : 7.5 :: .76 20 : 27 :: SLA 

1.5 20 

37 5 2.5)540.0 

— 3)216fcet. 

.75)11.25(15yds. Ans. 

7 5 Ans. 72 yards. 

^^ 3. How much in length that is 

^^ 4^ inches wide will make one su- 

_^^__ perficialfoot? Ans. 32in. long. 

4. How niany yards of cloth 
.75yd. wide, are equal in quantity to SOyds. that is l|yds. wide ? 

Ans. 50yd8. 

5. How many yards of canvasi?, 1 English ell wide, will line 20 
yards of say, that is .75 of a yard wide ? Ans. 12yds. 

6. How many yards of flannel .75 of a yard wide will line a cloak 
that has in it 5Jyds. of cloth If yds. wide ? Ans. 12yds. 2qrs. 3na.+ 

7. How many yards of paper 1.25yds. wide will be required to 
hang round a room, which is 20yds. in circumference and 4yds. in 
height ? A^s. 64yds. 

8. If, when wheat is 60cts. a bushel, the cent loaf weigh 5 pounds, 
what must it weigh when wheat is but 40cts. a bushel ? Ans. 12oz. 



DOUBLE RULE OF THREE DIRECT, IN DECIMALS. 

The questions are stated and the operations performed according' 
to the directions given in whole numbers— due regard being had to 
pointing off the decimals. 

Examples. 

1. If 9 students expend $36.25 in 18 days, what sum will 20 
students expend in 30 days ? Ans. $134.25, 9m.+- 

2. If a man and his wife earn $2.5Qcts. in one day, how much 
ought they to have for 10.5 days work, when their two sons helped 
them ? Ans. $52.50cts. 

3. If 5 men drink 7.8 gallons of perry in a week, how much will 
suffice 8 men 22.5 weeks ? Ans. 280.8 gals. 

4. If 3 men earn $29.25cts. in 19.6 days, how much ought 24 
men to have for 100.25 days .> Ans. #1203. 

♦17 
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5. If 12 oxen graze 16.25 acres in 20 days^ how many acres of 
pasture will serve 24 oxen 100 days ? Ans. 162.5 acres. 

6. Three sailors having been abroad 9.25 months^ received $134^ 
therefore^ how much ought 100 sailors to have for their service 281 
months? Ans. $13810.45cts.+. 

7. If a family of 12 people use r.l251bs. of tea in 1 month, how 
much will serve 8 people 6 months ? Ans. 41b8. 8oz8. 

8. If 2.25yds. of cloth, If yd. wide, cost $3.60 cents, what will 
38|yds. that is 2yds« wide, amount to ? Ans. $255. 

9. If $100 principal gain $7.62cts. 5m. in one year, how much 
will $800 principal gain in 4.75 years ? Ans. $289.75g. 



DOUBLE RULE OF THREE INVERSE, IN DECIMALS. 

The questions are stated and the operations performed according 
to the directions given in whole numbers, due regard being had to 
pointing off the decimals. 

Examples. 

1. If $100 principal gain $3.50cts. interest in one year, what 
principal will gain $38.50cts. in 1.25 of a year ? Ans. $880. 

2. What principal will be required to gain $289.75cts. interest 
in 4.75 years, at $7.62cts. 5m. per cent, per annum ? Ans. $800. 

3. If $100 principal gain $7.62i}cts. in 1 year, in what time will 
$800 principal gain $289.75cts. interest? Ans. 4yrs. 9mo. 

4. In what time will $880 principal gain $38.50 interest, at $3. 
50cts. per cent, per annum ? Ans. lyr. Bmc 

5. If 5 men can mow 52.2 acres of meadow in 6 days, how ma- 
ny men will be required to mow 417.6 acres of meadow in 12 days ? 

Ans. 20 men. 

6. A cellar 22.5 feet long, 17.3 feet wide, and 10.25 feet deep, 
being dug in 2.5 days by 6 men, working 12.3 hours in each da7,h6w 
many days of 8.2 hours each will 9 men require to excavate anothw 
•^llar which measures 45ft. long, 34.6fl. wide, and 12.3ft. deep? 

22.5 long. 45 long. 

17.3 wide. 34.6 wide. 



389.25 1557.0 

10.25 deep. , 12.3 deep. 



3989.8125 19151.10 

8.2 hours. 12.3 hours. 



d. m. vMu, 



As 2.5x6 : 32716.46250x9 :: 235558.530 
6 9 15.0 



15.0 294448,16250 )3533377.95000(12 d«ya. Ana. 

3533377 95000 
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.. EXCHANGE. 

1. Exchange is the paying or giving of the money, weights, or 
measures of one place or country for an equal value thereof in the 
money^ weights, or measures of another place or country. 
' 2. Real money is a piece of metal coined by the authority of the 
state or country, and is curr^t at a certain price, by^ virtue of th^ 
said authority, or of its own intrinsic value. > 

3. Imaginary money is a denomination used to express a sum of 
money, of which there is no real species extant. 

4. Agio is the difference between bank money and current money. 

5. Par signifies the equality of money in value. 

6. The course of exchange is the current or running price of ex- 
ehange, and is frequently above or below par, varying according to 
the occurrences of trade or demand for money. 

7. Current money is that which passes from hand to hand in the 
receiving and paying of such sums of money as are due from one 
man* to another in the transaction of commerce^. 

8. Usance is a certain time allowed for the payment of bills of 
exchange, but variable according to the law and custom of the place 
where the bill is made, compared with that on which it is drawn. 

9. Days of grace. — It is customary, in some places, to allow 
three days to the time mentioned in the bill, which are called day* 
of grace, on the last of which the bill must be demanded, and if it 
is not paid must be immediately protested. 



I. THE U. STATES WITH ENGLAND AND SCOTLAND. 



- ^ 



The denominations of English or Sterling Money are — 

4 farthings make 1 penny. 

12 pence make 1 shilling. 

20 shillings make 1 pound sterling. 

21 shillings make I guinea sterling. 

No^E. — The federal dollar of the United States is 4s. 6d. ster- 
ling, and \£ sterling is equal to $4.44cts. 4m., in the federal cur- 
rency of the United States. 

I. To change Sterling Money to Federal Currency, 

Rule I. — If the given sum be pounds only, annex three ciphers 
to it; theif multiply by 4 and divide the product by 9, and the quo- 
tient will be the answer in cents. 

2. If there be shillings, &c. giyen with the pounds, annex their 
equivalent decimal yalue (found by inspection) to the pounds, and 
proceed according to the first rule, the result will be the answer re- 
quired in cents, &c. 
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Examples. ^ 

1. Change 9£ sterling to fede- 2. Change 389iS 17s. 6d. ster- 

ral currency. ling to federal money. 
ie».000 i6389.676decimals. 

4 4 



9)36.000 9)1559.500 

4000ct8. =r $40 Ans. Ans. $ 1732.77 Ji 

3. Change 7^ sterling into federal currency. Ans. $320. 

4. Change 756JS 19s. 6d. sterling into fed. currency. Ans. $3364.33^. 

3. To change Federal Currency to Sterling Money. 

Rule.— Multiply the federal currency in cents by 9, and divide 
the product by 4 ; then point off three figures in the quotient for 
decimals, and reduce them to their proper value (by inspection); 
the result will be the answer in sterling money. 

Note. — If mills should occur in the given sum, then point off four 
figures in the quotient, and proceed as above directed. 

Examples. 

1. Change $40 United States 2. Change $1732.77ct8. 7{m. 

currency to sterling money. U. S. currency to sterling money. 

$40.00 $1732.777i 

9 . 9 



4)36000 4)15595000 

9.000=:9£ Ans. Ans. 389.8750=389iS Hs. 6d. 

3. Change $320 U. S. currency to sterling money. Ans. 72iS. 

4. Change $3364.33Jcts. into sterling money. Ans. 756^ 19s. 6d. 

Application. 

N. B.— When the rate of exchange is above or below the rate 
given in the note under the table, the operation must be performed 
by the Rule of Three or by Practice. 

I . Examples. 

5. A merchant in Virginia bought goods in Liverpool amounting 
to 943^ 17s. sterling ; how much federal money will discharge the 
debt, exchange being at $3.80cts. per pound sterling? 

As 1 : 3.80 :: 943 17-3566.63. Ans. 

6. A merchant in London bought goods in Virginia amounting 
to $3586.63cts. ; how much sterling money will disch^ge the debt» 
exchange being at ^.80cts. per pound sterling ? 

$ cu. £ $ cts. £ B. 

As3.80 : 1 :: 3566.63 -.943 17. Ans. 
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7» A Virginia merchant has remitted $8837.96cts. SJm. to his 
correspondent in London ; yhat is the amount thereof in sterling 
money, exchange being at $4.75cts. per £ ? Ans. 1860£ 12s. 6d. 

8. A merchant in Richmond received an invoice of goods from 
Liverpool amounting to 196^ 14s. 6d. sterling, which he sold im- 
mediately at 25 per cent, advance ; what sum did he receive in fe- 
deral money? Ans. $1092.91§ct8. 

II. WITH IRELAND. 

The denominations of money in Ireland are the same as in Eng- 
land, but different in value. 

The par of exchange between England and Ireland is 8^ per cent.; 
that is, lOOiS sterling is equal to 108^ 6s. 8d. Irish money. 1^ ster- 
lings li> Is. 8d. Irish, and 1 guinea sterling=li^2s.9d. in Ireland. 
1^ of Irish money=:$4.10cts. federal money, and $1 federal mo- 
ney =4s. lO^d. in Ireland. 

1. To change Irish Money to Federal Currency, \ 

Rule. — Reduce the given sum to half-pence, then annex two 
ciphers to it, and divide by 117, (the half-pence in a dollar Irish, 
currency,) and the quotient will be (he answer in cents. 

An Example. 
Change 278^ 15s. 9d. Irish to federal money. 

278 15 9 
20 



5575 
12 

66909 
2 



117)133818.00($1143.74ct8. Ans. 

42 rem. 

2. To change Federal Money to Irish Currency. 

Rule. — Multiply the given sum in cents by 117, and divide the 
product by 100 ; the quotient will be the answer in half-pence. 

An Example. 
Change $1143.74cts.+42rem. to Irish currency. Ans.278iS 158.9d. 

Application. 

1. A merchant in Dublin drew a bill of exchange on a merchant 
in Philadelphia for 400£ 17s. 9^d. Irish currency ; how much fed- 
eral money will discharge the bill ? Ans. $1644.67cts. 5m. -f- 25 rem. 

2. A merchant of Dublin purchased flour in Baltimore, amount- 
ing to $1644.67cts. 5ms. -f- 25 r^m. ; how much Irish currency will 
discharge the debt i" Ans. 4Q0£ 17s. 9 jd. 
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3. How much federal money will pay for 50 pieces of Irish linen^ 
each containing 20 English ells, at 2s. 4^d. Irish per yd. ? 

Ans. $608.97cts. + 

4. A New York merchant shipped 400 barrels of ftour at $9.75 
cents per barrel, to his agent in Belfast ; how much Irish currency 
may he expect in return, when the charges for shipping, &c. cost 
him $100? Ans.i&926 5s. 



12 deniers 

20 sols 
3 livers 
6 livers 

24 livers 



III. WITH FRANCE. 

The denominations of money in France are—- 

* make 1 sol or sous=9:| mills, 

hiake 1 liver-tumois=18^t8. 

make 1 ecu of exchange =55 Jets, 

make 1 crown=ll]cts. 

make 1 louis*d'or=:$4.44cts. 

Note. — The present money of account in France, is francs and^ 
centimes, or hundredths — 80 francs make 81 livers, consequently, 
I franc=18cts. 7 mills, /^m. or 18cts. 73125 decimals of a cent ia 
federal money. 

1. To change Livers Tumoia to Francs, fyc. 

Rule. — Multiply the livers turnois by 80 and divide the product 
by 81, the quotient will be francs — multiply the remainder by I00». 
continue the division, and the result will be centimes. 

EXAKFLES. 

I. Change 5469 livers turnois 2. Change 3802 livers 19 solt 



to francs, &c. 



5469 
80 

» francs, centimu* 

81)437520(5401.48+ 
405 Answer. 

"325 
324 

^20 
81 

^39.00 
324 



to francs, &c. 

3802.95 de<^imals. 
80 



660 
648 



81)304236.00(3756 francs. Am, 

612 
567 

453 
405 

486 
486 



12 rem. 

3. Change 10125 livers turnois to francs, &c. Ans. 1000 francs. 

4. Change 2437 livers 17 sols 6 deniers to francs, &c. 

Ans. 2407fr8. 77cts.+63. 
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% To change Francs, 8fc. to Lits^rs Tumtns, ^. 

HuLE. — Multiply the francs, &c. by 81, adding in the remainder, 
\nd divide, the product by 80-— 'the quotient will be the answer in 
livers turnois, &c. 

'' Examples. ' 

1. Change 2407 francs, 77cen- 2. Chan^fe 5401 francs 48 cen. 

times, to livers turnois, &c. to livers turnois, &c. 

2407.77+63 Ans. 5469 litert. 

81 3. Change 3756 franca to liv- 

240840 er^^urnois. 

1926216 A.ns. 3802 livers 19 sols. 

8,0)1950p:00 ^- ,^^^°g^ ^^ ^'^'Jnio^?'' 

. c^j,:^- ;^ 1 /J J ' ^^'8 turnois. Ans. iei25hT. 

Ans. 243711V. 17 sols, 6 deniers. 

3. To change French Money to Federal Currency. 

Rule. — Multiply the French money by the corresponding feder* 
al Talue of one integer found in the table, and the product will be 
the answer in federal money. 

X Examples* 

1. Change 56 louis d^ors to federal money. Ans. $248.64ct8« 

2. Change 476 ecues of exchange to federal money. Ans. $264. 18c. 
3% Change 762 crowns to federal money. Ans. $845.82cts. 
4. -Change 8744 sols to federal money. Ans. $80.88cts. 2ms. 

4. To change Federal Currency to French Money. 

Rule. — Divide the given sum in mills by 185, (the mills in 1 li- 
Ter) and the quotient will be the answer in livers turnois ; which may 
be changed to any other denomination required. 

Examples. 

1. Change $248.64cts. to louis d'ors. Ans. 56 louis d'ors. 

2. Change $264.18cts to ecues of exchange. Ans^ 476 ecues. 

3. Change $845.82cts. to crowns. Ans. 762 Fr. cro. 

4. Change $80.88cts. 2ms. to sols. Ans. 8744 sols. 



IV. WITH SPAIN. 

There are two kinds of money in Spain, namely i 

1. The money of Yelon, denominated current dollars. ^ 

2. The money of plate, denominated hard, ax pkUe dollan. 
. 34 maravedies make 1 rial velon=5cts. 

2 rials velon make 1 rial of plate =l0ct8. 

8 rials of plate make 1 piaster, or pezosSOcta* 

10 rials of plate^ make 1 hard dollars lOOcts* 

11 rials of plate make 1 crown sllOcts. 

36 rials of plate make 1 Spanish pistole xsSGOeti. 



S04 THE AMBRICAN 

1. To change Spanish Money, to Federal Curreney. 
Rule*— Multiply the Spanish money by the corresponding ya- 

lue of the integer in federal money, and the product will be the an- 
swer required. 

Examples. 

). Change 17^ pistdl^s to federal money. Ans. $619w20cts. 

% Change 4764 riali velon to federal money. Ans. $238.20cts. 

8. Change 7462 rials of plate to federal money. Ans. $746.20cti. 

4. Change 698 piasters to federal money. Ans* $558.40cts. 

2. To change Federal Currency to Spanish Money. 

RutE.— Divide the federal sum in cents by the corresponding fed- 
eral value of any Spanish coin that may be required, and the quo* 
tient will be the answer. 

Examples. 

1. Change $619.20cts. to Spanish pistoles. Ans. 172. 

2. Change $236.20cts. to rials velon. / ^ Ans. 4764. 

3. Change $746.20cts. to rials of plate. Ans. 7402. 

4. Change $558.40cts. to piasters. Ans. 698. 



V. WITH BARCELONA, SARAGOSSA, &c. 

The denominations of money Barcelona, Saragossa, &c. are— ^ 

17 maravedies make 1 soldo i= OGJcts. 

2 soldoes make 1 rial of old plate = 12^cts« 

8 rials old plate make 1 hard dollar =100cts. 

10 rials oW .plate make 1 ducat ==125cts. 

30 rials old plate make 1 pistole ^360ets. 

1. To change the Currencies of Barcelona, S^c. to Federal Mofusy. 

Rule.— ^-Multiply the Barcelona, &c. currency by the correspo nd- 
ing federal value of one piece of the given coin, and the product 
will be the answer in federal money. 

Examples. 

1. Change 946 pistoles to federal money. Ans. $3405.60cti. 

2. Change 1872 ducats to federalmoney. Ans. $2346.00cta. 

3. Change 8746 rials to federalmoney. ,Aps« $1093.25ct8. 

4. Change 9996 soldoes to federal money. Ans. $624.75cts. 

2. To change Federal Money to the Currencies of Barcelona^ SfCk 

Rule. — Divide the federal sum by the corresponding federal va- 
lue of the required coin, and the quotient will be the answer. 

Examples. 

1. Change $3405.60cts. to pistoles. Ans. 946. 

2. Change $2340.00ct8» to Spanish ducats. Ans. 187^ 



student's evi0B. fff^ 

3. Change $VM3.525cto. to rials of old plate. An* f»JjR 

4. Change $624 J(^. to soWoes. ^^ ill: SSb! 

VI. WITH PORTUGAL. 

^7''®.i".!^'"l!SlA° P®'*"»«1 J'®*? their accounts in milrees and 
rees, ajlowing 1000 reea to make one milree, which is equal to fia. 
7id. steriuig and $1.25ct8. in the United States. Tiere a« «! 
nous sons of money in circulation among traders, &c.. which mav 
be seen u the following table r ' "^ 

• SW rees make 1 vintin=±2A<Jt8. 

6 nntms make 1 testoon =12*018. 
4 testooas make 1 cru8ado=60cte. 
10 testoons make 1 mUreessiaScts. 
1. To chmge the CumHcy of Portugal to Federal Money. 

•nd the quotient will be.the answer in cents ; or, increase the km 
m the giren sum by tk^ir fourth part, and the result will be the bb- 
awer m mills. uc ure «■ 

.EXAMPLBS. 

I. Change 879 mUrees 740 rees to federal moner. 

ftS^QT/n*****- Second method/ 

8)579.740 rees. 4)579.740 rees. 

^^, ,^ , . . 144.935 

$7Sl4.67JAns. ■ 

ft ri..n„«i«f ♦ 4 ■ •' •^'"- '^•67,5 as before. 

I* nu^ is? ^^?^°°n^J "itins to federal money. Ans. «19.60c 

3. Change 894 mdrees 672 rees to federal money.Ans. ^lllS^i? 

4. Change 1786 crusadoes to federal money. Ans. ^SnisOc! 

2- To change Federal Money to Portugal Currency. 
Rwut— Multiply the given sum in cents by 8, and the nrodnrt 
wril be rees from which point off three figt.res for "ees ,nd A^ 
on the left hand of the point will be milrees ; or you ma^ dWde tS 
giren sum m cento, &c. by the federal ralue of Ly o^ iaSmJ 
be required, and the quotient will be the answer soiiht ^ 

ExAKPLSS. 

1. Change $724.67cts. Sms. to milrees. &c. An« vro^ VAn 
8. Change $19.60cte. to testoons. kT . LJ^'^?'' 

4. Change. f877.80cts. to crusadoes. jj^ng, iTflflcro 

VII. WITH JAMAICA AND BERMUDAS. 

The merchants in Jamaica, fiw. keep their accounts in oounde 
Aahngs, &c. The Spanish dollar passes for 6s. 6d — thr^^^rS 
«B equal to 208.=l/jamaica cun?ency. '"'*'•**'— «^e«.oftheflt 
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• . 1, To change Jamaica, fyc. Currency to Federal Manege 

Rui*x.—* Annex two ciphers ta the pence in the given sunii theh 
divide by 60, (the pence in 1$^ Jamaica currencyi) and the quotient 
willl>e the answer in cents. 

• 

Examples. 

» 

1. Change 45£ Jamaica Hsufrency to federal money. Ans. $135. 
% Change 54JS 128. 6d. Jamaica currency to federal money. 

Ans. $163.87ict8. 

3. Row much federal money must be remitted to Kingston, ia 
Jamaica, to pay lor 851^bs. of sugar, at 3£ lOs. per lOOlbs. ? 

Ans. $8^.49ict8. 

4. A Virginia merchant bought 91031bi^ of sugar, in Jamaica, at 
75s. per lOOlbs. ; how much federal money will discharge the 
debt ? Ans. ^IQ/MM^U. 

% To chqnge Federal Money to Jamaica, Sfc. Currency. 

. Rule.— Divide the given sum by S^-the- quotient will be pounds 
^nd decimal parts; or deduct .one-fifth part of the cents in the g^ 
ven sum, and the remainder will be pence. 

Examples. 

1. Change $135 into Jamaica currency. Ans. 45£. 

2. Change $163.87^ into Jamaica currency. Ans. 54i6 ISs. 6d. 

3. If 85191bs. of sugar cost $894.49Jcts., what are lOOlbs. of it 
worth in Jamaica currency ? Ans. 3iS lOs. 

4. A merchant in Jamaica sold 91031bs. of stigar to a Virginia 
merchant for $1024.08|cts. ; how much did it cost by the hundred 
in Jamaica currency? Ans. 3^ 15s. 

VIII. WITH BARBADOES. 

The denominations of money in Barbadoes are the imme as in Ja- 
maica, but different in value. The Spanish dollar passes for 6s. 
3d,— ^$3|=?90s.=3l£ Barbadoes currency. 

\,'To change Barbadoes Currency to Federal Money. 

Rule.—- -IncfeaBe the pence in the given sum by one-third part, 
and the result Will be ^e answer in cents. 

Examples. 

1. Change 49^ lis. 9d. Barbadoes currency to federal money. 

Ans. $l58.68ett« 
It, Chatige 164^ IGs. 8d. Barbadoes currency to federal money. 

Ans. $527.46§cts. 

% To change Federal Money to JBarhadae^ Currency. 

Rule. — Subtract one-fourth part from the cents in the giveo aum* 
and the remainder will be the answer in pence. 
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I 

EkAHPLXS. 

L Change $55iT.4^cts. to Barbtdoes cnrrenef ^ 

a ets» 

4)527.46[ 
131.86i 



12)395 60 . pence. 
2,0)329,6 8d. 



Ans. 1(H£ 168. 8d. 
% Change $158.66cts. to Barbadoes currencj, Aas* 49l£ lis* 9d. 
& Change $i69.60cts. to Barbadoescutrenoy* Ans. 14ft£ tOf « 

IX. WITH MARTINICO, TOBAGO, AND ST. CHRISTO- 
PHER'S, &c. 

The above islands are inhabited by Ftench and English promis- 
euoasly. The French keep, their accounts in livers, sols^ and de- 
niers—the English in pounds, shillings, and pence. 

I^OTE.~*The Spanish dollar passes for 8^ livers in some, places, 
and in others for 9 livers. A current dollar is Ss. Sd., and a round 
dollar passes for 9 shillings. 

1. To change the currency of any place where Ae doUar passeM for 

Ss, 3d, to Feaeral Money^, 

Rule. — Anneic two ciphers to the pence in the given sum, theB 
divide by 99, (the pence in 8s. 3d.^) and the qubtient will be tlie 
answer in cents ; or, increase the pence by one 99th part for th,e 
answer in cents. 

Examples. 

L Change 25^ 3s. 3d. Martinico currency to federal money. 

« Ans. $61.: 
C Change 397^ 13s. Tobago currency to federal money. 

Aitf. $964. 

3. How much federal money mmtbe remitted to a merchant inr 
8t. Christopher's island, to pay for a quantity of groceries, charged 
in the invoice at 81^ 9s. 4Jd. of that currency ? Ans. $197.50cts. 

4. A grocer of Norfolk, in Virginia, purchased a quantity of salt 
in Turk's island, ampunting by the invoice to.103^ 16s* lljd ; how 
much federal money will discharge the debt ? Ans. $2dl.75Qt8. 

% To change, Federal Kon^ to the ouxret^ of any place wher^ 

the dollar p€use9 for 8«. 3a. 

Rule. — ^Multiply the cents in the given snm by 99, then divide 
tl\e product by lOQ, and the quotieQt will be the answer in pence ; 
or, subtract lOOth part from the cents, and the remainder will be the 
i^nsweK as b«fore^ 
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Examples;. 
1. Change $61 fedeiml money to Af aitiiiico enr. Ana. 25^ ?«. 3dL 
S. Change $964 federal money to Tobago cm, Ans. 379^^ Iga. 
3. Change $ 197.(H)cts. to pounds, ahillings, &c. Ans. 81 JC 9s. 4^d* 
4 Change $25L75c. to pounds^ shillings, &c. Ans. 103iC IBs. ll|d. 
3. To change liven to doUaan of 8| Iwers each. 
Role.— Multiply the Iwers hy 4, and divide the product by 33'? 
or, divide the given number of lii^ers by 8J, decimally, and the quo- 
tient by either operation will be dollars. 

1. Change 10692 ]iv.m to Spanish dollars. Ans. #I5i8& 

2. Change 16477 liwrs to Spanish dtoUars.. Ans. #187&. 

3. Change 8762 livers to Spanish dollars. Ans. $466. 

4. Change 6263 livers la sols to Spanah d^llan. Ans. $766. 



X, WITH HAMBURG. 

The denoininations of money in Hamburg are— 
12 deniers make 1 8tiversr:2TV cent?. 

lu stivers make 1 inarks=33^ cen^i. 

3 marks make 1 rix-doUars 100 centos 

4 marks make 1 silverducatoon=133J cents* 
7} maris make 1 pound^ Flemi8h=250 cent». 

Also, 12 pence Fle'm. make 1 shilling Flemish=s:12j^ cents. 

StO shillings make 1 pound Flemish. , . 

l^of s. — ^The current money of Hamburg is inferior to bank money, 
(commonly called banco,) the agio or rate per cent, being variable. 

1. To change Hamburg Currency into Bank Money. 

Riri.s.-^As 100, with the agio added; is to 100, so is the given 
sum in current money V> the bank money required. 

EXAMPLXS. 

1. Ch«nge 660 marks 8 stivers, currei||t money,, into bfink moncji. 
the agio being 10 marks pier cevt. 

wue. 

100 
18 agio. 

— — tn» banco. m^c. Bti. m^ban. 

As 118 : 100 :: 660 8 v 476 the answer. 

2. Change 2366 marks, current mon^y, into baxik money, the. 
^gio being 20 marks per cent. Ans. 197lmks. lOfeti. banca. 

2. To change Bank Money into Current Money. 

Rttix. — As 100 marks banco is to 190 marks current, with^.the. 
A^o added, so. is the given si^m i^. bai^k mone^ to tine cvtrr^nc^ t^> 
quired. 



ElTAMPLIBt* 

L Change 475 i^trk» baneo into correal money, the agio being 
18 marks per cent. 

marks atr, « 

m ^ 

18 agio. 

As 100 : 118 :: 475 m dW 6 the answer* 
2. Change 1971 marks lOf ativers, banoo, into cuitent noney, 
the agio being 20 per cent. Ans. 2366 marks current money. 

3. 7V» iAmge Bank Mm^ to Ftdaral Maadif^ 

Rule.— -Divide the given sum in marks by 3, and the quotient 
will be dollars, &c. If stivers be given with the marks, add their 
equivalent federal value to the above quotient, and that sum will be 
the answer required ; or, reduce the giren sum to stivers and mul- 
tiply them by 2iV--*the product thence arising will be the answer 
in cents. 

Examples, 

1# Change 4967 marks S stivers, bank money, into federal money. 

m. banco* m. $ti» 

3)4967 49^8 

16 

1655.668c, -— - 

. 8 8ti.=:168 ^^, 

I 2(V 

Ans. $1656.83Jct8; ^ISswis^dts, as before. 

2. Change 12813 marks banco into federal money. Ana, $4281. 

3. Change 18640 currency into bank money, a«d the^ into fede- 
ral, ^be.agio being 25 per cent. Ans. 14912 ». b, and $4970.6^. 

4. To chmge Federal Money into Marks Banco, S^c, 

Rule.-— Multiply the given s^m in cents by 3, then point off two 
ftgaret at the right hand of the product, and you will h^^e the ap- 
awer in m^rks and decimal parts. 

EXAMPLES. 

1. Change $1655.83^ cento to 2. Change f970.66§ cents to 
marks banco, &c. of Hamburg. marks banco, an|d then to current 

!h3a fifll money of Hamburg, the agio be- 

ItxK).^ ing 25 per cent. 

^ Ans. 14912 marks banco, and 

Ana, 4967.50s5i4967 marks ^^^ ™^^^8 current money, 
and 8 ativersi banco, 

ft 
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XL WITH HOLLAND. 

The denominations of money in Holland are— - 

6 pennings make 1 groatr=lcept. 

16 pennings make 1 8tiver=:2ctfl.; 

SO stivers make 1 guilder, or florin =40etB. 

6 guilders make 1 pound Flemish =240cts. 

2} guilders ' make 1 rix-doltarrsl006%8> 

6 guilders make 1 ducatsssSOOets. 

To change current money into bank money, and 'the contrary-^ 
work by the lUes giveikimder exehange witil Hamburgh 

ElXAHPLES. 



1. Change 794 guilders 15sti- 

TerSi current money, into bank 

florins, the agio being 4f per ct. 

An^. 761flor. 8st. llpeQ.-j- 

gitiL M. St, pen, 

4|»l7 8 
100 



2. Change 761 florins 8 stiyexs. 
11 pennings, bank money, int6> 
current, agio .at 4§per cent*^ 

g, £, St. p. 

If =4 7 8 
100 



104 7 8 
20 

2087 
16 



Jlor, g. St. 

100 :t 794 16 
20 



2340O 



15895 
16 

254320 
100 

— — -^— guit. 

384.00)254320,00(761 

146 rem. 
20 



1^ 
20 

2000 
16 

32000 



104 7 8-.: 7^1 8 l1* 



20 



20 



2081f 
16 



16228 
16 



3a400 243659 
33400 



813821060a 
Add 294 rem. 



334)2920(6sti, 

248 rem. 
16 



334)3968(llpe. 
294 rem. 



32,000)8138240,000 
16)254320pea. 
2,0)1589,5sti. 
Ans: 794g. I5sti. 



3. Change 823 guilders O^stWers, current- money, 'into bank^ agio 
ki 4 J per cent. Ans. 788 guilders bapco. 

4. Change 788 guilders, banjt money, into current, the agiobeiB^^ 
4} per cent Ans, 823|[aildeTS 9^ vtiven. 



XIL WITTH ITALY; fca. : 

The money of Italy i^ very, different in value — 'the bankers in Ge^ 
Boa keep their accounts in pezzoe^i piaste):;s or doU^Jrs,. solcfi, and 
denari. 

N 12 denari make ^ 1 so]di=:5cts. 

' -^ , 20 soldi make '1 pezzosslOOcts. 

The above value is the money of ei^change ; but, in general, ac- 
counts are kept in lire^ soldi, and denari. The liver of Genoa is 
equal to only one-fifth of the exchange money ; and the money of 
leghorn is equal to one-third of the same. 

12 denari make I soldi=lct. 

20 soldi make * I lire, or liver =20cta.. 

30 soldi make I testoon=30cts. 

6 testooQs make I geroni=I80ct8. 

The bankers and merchants in Venice keep their accounts in da- 
eats, sols, and deniers. 

12 deniers make 1 8ol=:4cts 6^ mil|s. -f- 
20 sols make 1 ducat=93cts. -f 

The money of Venice is of tfiree kinds, namely : bank, banco- 
eurrent, and picolr. The bank money is 20 per cent, better than 
banco-current, and banco-current 20 per cent, better than picoli 
money. The money of exchange is only imaginary, 100 ducats of 
which is equal to 120 ducats current^-the difference is called agiow 

1. To change Italian Money to Federal Currency. 

Rule.-— Multiply the given number of coifns by the coriesporidiAf 
federal value of one piece, and the product will be the answer ia 
federal money. 

Examines. 

1; Change 589 pezzoes 17 soldi 6 denari to federal money. 

Ans. $589.B7|ct«. 

2. Change 75 geroni 4 testooiis 24 soldi to federal money. 

Ans. $136.44ct»i 
3^ Change 758. Venice ducats to federal money. ' Ans.9704.94o. 

2. To change Federal Currency to Italian Money, 

RiTLE. — ^Divide the federal sum bj the correspoAding federal va*^ 
Ifie- of one of the greatest coin required) then divide the remainder 
(if any) by the federal value of one of the next inferior coin, and so, 
oAr-fthe several quotients will composoi the answer required. 

Examples. 

1.. Change $589^87ctSi 5ni. to pezzoes, sbldi, Sic. 

Ans. 589pezt 17sol.' 6 denaiiv 
5ti Change $136<44cts. to geroni, but}. Ans. 75ger. 4 tes. jUaoL 

3. Change $704.94ctff. to Venice ducats. Ans*. 768 ducatt. 
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ARBITRATION OF EXCHANGES. 

This Rule is used by merehants to detemine inrhich is the best 
way of remitting money from one country to another. 

The operation is performed by conjoined proportion, or by the 
Single Rule of Three Direct. 

Examples. 

1. Suppose a merchant in Richmond has $3530 at Amsterdam, 
which he can have remitted by way of Lisbon at 840 rees per 
dollar ; Uience to Richmond^at 9l.30cts. per milree. Or by way of 
Nantz at 5f livers per dollar ; thence to Richmond at $1.10ct8. per 
crown of 6 livers. It is required to aibitrate these exchangee, that 
is, to choose the most advantageous route. 

$1.00 at Amsterdams=840 rees at Lisbon. 
1000 rees at Lbbon =1.30cts. in Richmond. 

$3530 in Amsterdam. 
$3630x$1.30cts.x840rees= :. a854T60. 00^^y^y^,, ^ 

1000x1.00 =: JOOO.OO ^^ 

by the way of Lisbon. 

Again — $1 at Amsterdam ss6f livers at Nantz. 
6 livers at Nantz=110cts at Richmond. 

$3530 in Amsterdam. 
$3530xl.^QcU.x5.4Hv ^a^^ ^^^ ^^ j^^^^ 

$3e54.76cts.->$3404.708$3e0.06ct8. in favor of remitting by the 
way of Lisbon. 

Performed by the Single Rule of Three. 
Ist. As $1 : 840 rees :: $3530 .. 2965200 rees. 
2d. As 1000 rees ; $1.30cts. :: 2965200 rees .. $8854.76cts. Ans. 
as before, by the way of Lisbon. 

A|[ain---As $1 s 5.41iv. :: $3530 .. 1906201iv. 
2d. As 61iv. : $1.10 :: 190620 .. $3494.70cts. Ans. as before by 
the way of Kantz. 

The first method is preferable on account of its brevity/ 

2. A merchant in London hastMK) piasters in Leghorn, for which 
he can draw directly at 52d. sterling per piaster; but choosinr to 
try a circular toute, ne sent them to Venice, at W piasters for lOO 
ducats banco ; thence to Cadiz, at 850 maravidies per dutat banco ; 
thence to Lisbon, at 630 rees per piaster of 272 maravidies ; thence 
to Amsterdam, at 48d. Flemish for 400 rees ; thence to Paris, at 
54d;. Flemish per cmfwn ; thence to London, at SQd. sterling per 
crown. What is the arbitrated price between London and Leg* 
horn, P^^ {Anster, and what is gained or lost by this circular tenit^ 
tance without reckoning expenses ? 



95 piasters ssIOO ducats banco. 

1 ducat banco sa350 maravidies*. 
272 marayidies =s630 rees at Lisbon. 
4(M) rees at Lisbon s 48 pence Flemish. 
54d. Flemish s=s 1 crown at Paris. 
1 crown at Paris a 30d. sterling 

500 piasters 
500 X 30 X 48 X 630 X 350 X 100= 15876000000 000 _ j^g j'q ^fv 



000 



95x400x272x95 » 558144 _, 

As 500pia. : 118J&10s.4|d. :: Ipia. .. 56fd.+ arbitrated price. An*. 
The amount received by the circular route 11^ 10s. 44d.+ 
500 piasters at 52d. each » 108 6 8 

The merchant gained 10 8 . SJ Ans. 

3. Amsterdam changes with London at 34s. 3d. Flem. per pound 
Bteriing, and with Lisbon nt 52d. Flemish for 400 rees ; how then 
ought the exchange to go between London and Lisbon? 

Ans. 75|d.-f'per]nilree* 

4. A merchant in Richmond has5225iS sterling in London, which 
he can draw for at 54d. ste;rling per dollar ; but choosing to try a 
circular route» he orders it to be sent to Dublin, at lOOJ sterling 
for 109iS Irish ; thence to Hamburg, at 12^ marks banco, for 1^ 
Irish ; thence to Amsterdam, at 33 florins for 40 marks banco ; thence 
10 Copenhagen, at 5 rii^I^ for 2 rix dollarii of Penmavk j thence Uh 
Bremen, at 3 marks for 1 ri^ dollar of Denmark ; thence to Rnssia, 
at Qi marks for two rubles \ thence to Bordeaux, at & francs per m-^ 
ble I thenoe to Cadiz at 18 rials of plate for 10 francs ; thence to Lis* 
bon, at 1250 rials of plate, for IQf) milrees ; thence to Leghorn, at 
750 soldi for 88 milrees; thenoe to Smyrna, at 2 soldi per piaster; 

1 hence to Jamaica, at24d. Jamaica currency, for 1 piaster; and 
thence to Richmond in Virginia, at 80d. Jamaica currency, for $1 
United States currency. What did he gain or lose by the above. 
<&irc«itQus remittance ? Ans. The merchant gained $117.42ct8.4-v 
lOOJS sterling sslOO^iS Irish. 

l£ Irish S3 12^ mar^s at Hamburg. 

40 mark3 in Hamburg s= 83 florins at Amsterdam* 

( florins at Amsterdam ss 2 rix dollars of Den. 

1 rix dollar of Denmaykss 3 marks in Bremep. 

5 marks in Bremen sq 2 rubles in Russia. 

1 ruble in Russia s^ 5 francs in Bordeaux. 
10 francs in Bordeaux ss 18 rials of plate in Cadiz. 

1S50 rials of plate in CadizsslOO milrees in Lisbon. 
88 m. r. in Lisbon ^750 soldi in Leghorn. 

2 soldi in Leghorn s 1 piaster in Smyrna. 
1 piaster ip Smyrna » 24 in Jamaica. 

8Q pei|ce p Jao^aica == 1$ in Richmond, ya^ 



uC THt ANBKKUir 

INVOLUTION, 

OR THE RAISING OF POWERS. 

' A fower is the product ariajng from tnultiplyiRg anygiveii mat- 
ber into. itself continually, a. certain number of times : TJius— 
2=the root, or first power of 2. 
2x^=4, the second power, or square of 3. 
3x2x2=8, the third power, or cube of 3. 
8x3x2x3=l<5, the 4lh power, or btquadrate of 3. 
The number denoting the power is called the index or the exponent 
of that power. If two or more powers ore multiplied together, their 
product is that power whose index is equal to the sum of the expo- 
nents of the factors : thus — '\6 is the fourth power or biquadrate of 
% and 16x18=256, the 8th power of 2, or square biquadrate, &*» 







A TABLE OF THE FIRST NINE POWERS. 
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1 

1 

I 

2 


1 

4 


1 

1 

8 


J 

a 
1 
16 


1 

i 
1 

1 


r 

■a 

it 
fl. 
i 
s 

1 


i . 
jl 


il 

g-g. 
Ji 


■5 
3jt 


1 

32 


1 




« 


128 


SS6 


6K 


8 





27 


81 


2*3 


■m 


2187 


«661 


iMes 


4 
5 
6 
7 
8 

e 


16 
2S 
3S 

61 

81 


64 
125 
216 

m 

512 


256 


1024 


4099 


16364 


65538 


202144 


625 
1296 
2401 
4095 


3129 
7776 
16807 
33768 


15825 


78125 


.396626 


1953125 


46656 
11W49 
262144 


279936 


1679616 


10077696 


62S543 


5764S01 


40363607 


2097152 


16777216 


184217728 


729 


6561 


58049 


631441 


4782969 


43046721 


387420*89 



t 

"EtAMTLEd. •? " ■ ■ > ^ 

1. What is the 2d power, or square, of 36? Ans. 129d. 

8. What w the 3d pow6r; or cube, of 4.39 ? Ans. 84.604619. 

i. What is the 4th power, or biquadrafe, of 96 ? Ans. 8493465^. 

4. What is the 5th power, or sursolid,- of .029 ? 

' Ans. .000000020911149. 

5. What is the 6th power, or square cube of 5;03 ? 

Ans. 16196.005304479729* 

6. What is the 7th power^ or Becbuid sursolid, of .029 ? 

' Ans. 00000000001724987^09. 

7. What is the 6th power, or sfitare biquadrate, of 9.6 ? 

' An^ 72136957.89638836. 



EVOLUTION, 

T)R THE EXTRACTION OF ROOTS. 

» 

The root of any number or power being multiplied into itself t 
certain number of times, will produce that power: thus*-^2 is th^ 
square root of 4, because 2x2=4 ; 3 is the cube root of 27, be- 
cause 3x3x3=27 ; and 4 is' the biquadrate root of 256, because 
4x4x4x4=256. 



OF THE SQUARE ROOT. 

The extraction of the Square Root is the finding of such a nuin» 
• )»er, as being multiplied ioto itself, will produce the giiren number. 

Rule. 

1. Distinguish the given number into periods of two figures each, 
beginning at the unit's pl^c'e or decimal point, and when the deti- 

. mai does not consist of an even number of places, annd^ ax^ipher 
- to it, and equal to the periods of the whole numbers and decimals 
respectively will be the places of each in the root. 

2. Place the greatest square number contained in the first or left 
hand period under it, and set the root thereo£oQ die right hand of 
the given number, like a quotient in division. 

3. Subtract the said square number from the period above it,, and 
to the remainder annex the next petiod in the given number to fbtm 
a xesolvend or dividual. 

4. Place the double of the root, already found, on the ' leil hand 
of the resolvend, fota divisor, ^ 

5. Seek how oflen the said divisor is contained in the resolvend, 
(omitting the unit's figure,) and set this ^result in the root, and oa 
the right hand of the divisoir. 

6. Multiply the divisor with the figure annexed to it by the last 
ligave in the root, and subtcact the product from the resolvend. 
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7« Annex the third period in the.^iven number to the remainder 
lor a new resolvend. 

8* Double all the figures in the root, now found, for a new divisor, 
and set it on the left hand of Uie new resolvend ; then find the next 
figure of the root, as before directed, and continue the operation in 
Uie same manner till you have brought down all the periods in the 
given number. 

NoTi<-— The operation may be continued to any degree of exact- 
ness by annexing pairs of ciphers to the remainder* <^See the 4tli 
esample^ and examine it attentively. 

Proof. 
Square the root and add the remainder (if any) to the product ; 
the result will be equal to the given number, if the operation is right. 

ExAHPliES. 

1. What is the square root of 4. What is the square root of 
1896? Ans.36. 8.8710957? 



1896(36sthe root 
9 



2.87I09570(iaM)7015 Ans. 



66)d96»resolvend. 
396 



25)127 
125 



. • • 



2. What is the square root of 

138225(365 Answer. 
9 



300)210 
000 

3007)21095 
21049 



06)432=sresolvend. 
396 

7!t5)3625aBsnew resolvend. 
3625 



90140)4670 
0000 



301401)4670,00 
3014 01 



& What is the square root 4ii 

5499025(2345 Answer. 
4 

43)149sslst resolvend. 
129 



3014025)16559900 
15070125 

1489775 remainder. 

1.507015 
1.607015 



464)2090=r2d resolvend. 
1856 



r46e5)23425»3d resolvend. 
23425 



7535075 
1507015 
10549105 
7535075 
1507015 

2.271094210225sprodact 
^ 14e9775 s=rem. 

2.271095700000 proof. 



6. What is the square root of 30138.696035^ Ans. 173.605. 
"6. What is the square root of 1444 ? Ans. 38. 

7. What is the square root of 219961 ? Ans. 469. 

8. What is the square root of 151834.9156 ? Ans. 389.66. 

9. What is the square root of 10 > Ans. 3. 162277+ . 
lO. What is the square root of .0003272481 ? Ans. .01809. 

N. B.-^In the 4th example the iiumber of decimal places is odd, 
wherefore I aiinel one cipher on the right hand to make it even ; 
then I put a dot over the whole number 2, it being the unit's place ; 
next over 7, 0) 5, and 0. When decimals are given, the periods 
%nust be poii^tied off both ways from the unit's place or decimal point. 

OF THE SQUARE ROOt OF VtJLGAR FRACTIONS. 

Rule. 

1. Reduce ike given fractioti to its lowest terms* 
12. Extract the square root 6f the numerator for a aew numerator. 
3. Extract the square foot of the denominator for a new denominator. 

Examples. 
' 1. What is the square root of yV ? 

2. What is the square root of || ? 

3. What is, the square root of ^} ^ 

4. What is the square root of f f ? 

5. What IS the square root of J| ) 

6. What is the square root of |m ? Ans. |. 

7. What is the square root of |}|f ? Ans. }. 

8. What is the square foot of }||| ? Ans. |. 




OF SURDS. . 

When the given -fraction is a surd, that is, such a number whose 
^qufire root cannot be exactly found. 

Rule. > 
Reduce it to a decimal, and extract the square root thereof. 

Examples. 

1. What is the square root of J ? Ans. .707+. ^ 

2. What is the square root of I ? Ans. .5773+. 

3. What is the square root of | ? Ans. >666+. 

4. What is the square root of jf ? Ani> *9258+. 

OF MIXED NUMBERS. 
Rule. 

1. Reduce, the fractional part of the mixt number to its lowest 
terms, and then reduce die mixed number to an improper fraction. 

19 
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2. Extract the roots of the numerator and denominator for a new 
numerator and denominator; then form the new fraction^ and re- 
duce it to its proper terms. 

Examples. 
1. What is the square root of 51|J ? Ans. TJ* 

' 2. What is the square root of 37|f ? Ans. 6|. 

3. What is the square root of HyVt • ^^^ '^i • 

4. What is the square root of 4jf4 - ^^^' ^* 



WHEN TUE FRACTIONAL PARTS ARE SURDS. 

Rule. 
Annex the equivalent decimal value of the fractional part to the 
whole number, and then extract the root decimally. 

Examples. 

1. What is the square root of 76f4 ? Ans. 8.7649+. 

2. What is the square root of 7tV ? Ans. 2.7961+. 

3. What is the square root of 6| ? Ans. 2.5819+ . 

4. What is the square root of 85|| ? Ans. 9.27+. 



APPLICATION. 

Problem 1. 
To find a mean proportional between two given numbers. 

Rule. 

Multiply the two. given numbers together, and the square root of 
the product will be the mean proportional required. 

Examples. 
■- 1. What is the mean proportional between 24 and 96 ? > 

24x96=2304(48 Ans. 
16 



.88)704 
704 
2, What is the mean proportional betwen 18 and 72? Ans. 36. 

Problem 2. 
To find the side of a square that shall be equal in area to any gi* 
ven superficies whatever. 

Rule. 
Extract, the square root of any given superficies, and that will be 
the side of a square that is equal in area to the said given superficies. 

Examples. 
1. If the superficial c6ntent of a circle be 183.8736 ^perches, what 
is the length of one side of a square ^at is equal in area to the aaid 
l^iven circle ? Ans. 13.66 perches. 
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2. An acre of land contains 160 square perches, therefore please 
to tell me how many perches in length will make one side of a 
square acre? Ans. 12.649 perches. + 

Problem 3. 
When jany number of men are to be placed in rank and file, so 
that the number in rank may be 2, 3, 4, or 5 times, &c. more than 
in the file. 

Rule. 
Divide the given number of men by the proportion between the 
rank and file, and the square root of the quotient will be the num- 
ber in file ; then multiply the number in file by the same propor- 
tion, and the product will be the number to be placed in the rank» 

Examples. 

1. Let 10952 men be formed in such a manner that the number 
in rank may be double the file. Ans. 74 in file and 148 in rank. 

2. Let 8192 men be placed in such a manner that the number in 
rank may be 8 times the file. Ans. 32 in file and 256 in rank. 

Problem 4. « 

The diameter of one circle being given, to find the diameter of 
ano^er) which shall be 2, 3, or 4 times, &c. greater or less than the 
given one. 

Rule. 

1. Square the diameter of the given circle, and if the required one 
be greater, multiply the said square by the given proportion; then 
extract the square root of the product, and that will be the diameter 
of the required circle. 

2. If the required circle .be less than the given one, divide the 
said square by the given proportion, and the square root of the quo- 
tient will be ^e diameter of the required circle. 

Examples. 

1. If the diameter of a given circle be 4 inches, what is the di- 
ameter of another one 3 times as large ? Ans. 6.928-f- inches. 

2. If the diameter of a given circle be 20, what is the diameter of 
another 4 times less than the given one ? Ans. 10. 

Problem 5. 
The area of a circle being given to find the diameter. 

Rule. 
Divide the area of the given circle by .7854, and the square root 
of the quotietit will be the diameter required. 

Note. — .7854 is th^ area <5f a circle whose diameter is unity, or L 

Examples. 
1. A horse in the midst of a meadow suppose. 
Made fast to a stake by a Hne from his nose ; 
How long must this line be, that, feeding around, 
Permits him to graze just an acre of ground ? ■ 
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pewchis* 

4)i60=the area of an acre. 



4800 
40 



4840=square yards in 1 acre. 
9 feet =1 square yard. 



.7854)43560.0000(55462. 18ft. =the square of the diameter of 

1 acre, 

3828 remainder. 

V55462.18=235.5 ft.+=the diameter of an acre, and 117.75ft.= 
the half diameter ; therefore, the true length of the line required b 
117 feet 9 inches. 

2. The superficial content of a circular deer park is 49 atres 14 
perches, the diameter of which is required. Ans. 100 perches. 

C ^ 

Note 1.— In any right-angled triangle, as A B Cin 

the margin, the square of the side A C, opposite the 

^ right angle at B, is equal to the sum of the squares 

^ ^4^ of the othuer two sides, A B and B C, which 

vA>-A contain the right angle at B ; consequent- 

-/f^ ly, the difference between the square 

\f<?^ of A C and the square of either of the 

"^ ^'^ other sides will be the square of 

theremaining side . Hence the 

6th, 7th, & 8th problems. 

\ Note 8.— The side A C 

A The base;=60. B is called the hypothenuse,. 

A B the base, and B C the perpendicular. 

Prob]lem 6. 

Given the base and perpendicular, to find the hypothenuse. 

Rule. 

Extract the square root of the sum of the squares of the base and 
perpendicular, and that will be the length of the hypothenuse required. 

An Example. 

When the base A B is 60 and the perpendicular B C 45 eqaak 
parts, what is the length of the hypothenuse A C ? 

60x60=3600 
45x45r=:2025 

y56255:;76 Answer. 




Problkk 7. 
QireB the base a^ hypothenuse, to find tbe perpea/dicnlur. 

Extract the square root of the .difference, of the squares of the 
base and hypothenuse,, and that will be the height of the perpendi- 
cular required. 

An Example. 
When the base A B is 60, and the hypothennse A C 75 equal 
parts^ what is the height of the perpendicular B C ? 

75x75=:562& 
60x60=3600 



V20255=46 Ans. 

FllOBLEM 8. 

Giyen tbe hypothenuse and perpendicular, to find the base^ 

Extract the square root of the difference of the squares of the 
hypothenuse and perpendieular, and that will be the length of the 
base required. 

An Example. 
When the hypothenuse A G is 75, and the perpeadicuiav BC 
45 equal parts^ what is the length of the base A B ? 

75x76=5625 
45x45=2025 



V3600=60 Ans. 

Problem 9. 

Given the height of the roof and* the width of the house, to ^od 
the length of the rafter. 

Rule* 
Extract the square root of the sum of the squares of the height of 
the roof and half tbe width of the house, and that will be the 
length of the rafter. 

An Example. 
Admit a house to be 32 feet wide, an<) the height of the roof .12 
feet, what is the length of the rafteni ? 

16x16=256 
12x12=144 



V400ac=20ft. Anik 

Problem 1Q. 

Qiven the length of a rafter and the width of the house, to fmA 
the height of the roof or length of the king post^, 

19* 
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Rule. 

Subtract the square of half the width of the house from the square 
of the rafter; then extract the square root of the remainder, and 
that will be the height of the roof. 

An Example. 

If a house be 34 feet wide, . aod the x^^ers 16 feet long, what is 
the height of the roof ? . 

16 X 18^7324 the squarq of the rafter. 
13x13=^144 the square of half the width. 

V 160=3 13ft. 4. tenths. Ans. 

Practical Questions. 

1. How many superficial feet are contained on a floor that is 75 
feet square ? Ans. 5635. 

3. What is the difference between' 9 feet square and 9 square 
feet ? Ans. 73 square feet. 

3* A certain square paTement contains 197136 square stones, all 
of the same^ize; how many are contained in one of its sides ? 

Ans. 444. 

4. Being about to plant out 53^ trees, equally distant from each 
other, in rows ; the length of the grove is to be 3 times the breadth f- 
how many trees must there be in each row ? 

Ans. 43 in the short rows, and 136 in the long ones. 

5. A ladder 40 feet long will exactly reach from the top of a fort 
to the opposite side of a ditch that is 34 feet wide ; what is the 
height of the wall ? Ans. 33 feet. 

6. The wall of a town that is 16 feet high, is surrounded by a 
moat 30 yards wide ; required the length of a ladder that will reach 
from the outside of the moat to the top of the wall? Ans. 63.6ft. -|- 

7. Suppose a ladder 60 feet long, be so planted as to reach a 
window 37 feet from the ground on one side of a street, and withont 
moving it at the foot, will reach another window 33 feet high on the 
other side ; please to tell me the breadth of the street ? 

Ans. 103.649 feet.+ 

6. If a field be 600 yards long, and 600 yards wide, what is the 

distance between two opposite corners ? Ans. 1000 yards. 

9. There is a square field containing 10 acres ; what is the dis- 
tance from the centre to each corner? Ans. 36.36 rods +• 

10. The height of a tree growing in the centre of a circular 
island ^44 feet in diameter) is 75 feet, and a line stretched firom the 
top of It, over to the hither edge of the water is 356 feet long ; 
what is the breadth of the stream, supposing the laiMl to be level oa 
0ach side of the water i Ans. 333.767 feet-h. 
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11. A caattewal) there was, whose top wabiboikd 
To be one hundred feet above the ground ; 
Against the wall a Udder stood upright, 
Of the same length the castle was in height. 
A waggish youth the ladder's foot did slide 
Exactly ten feet from the lower side ; 
Now I would know how far the top did fall, 
By pulling out the ladder from the wall i Ana. 6iu.-<(< 

12. As I was walking out one day, 

Which happened on the first of May, 
As luck would have it, I did spy ^ * 
A may-pole raised up on high, 
The which at first me much surprised, 
Not being before hand advertised 
Of such a strange uncommon sight ; 
I said I would not stir that night; 
Nor rest content, until Fd found 
It's height exact fi'om off the ground. 
But when these words I just had spoke, 
A blast of wind the may-pole broke. 
Whose broken piece I found to be 
Exact in length, yards sixty-three, 
Whlph by its fall broke up a holfe, 
Twice fifteen yards from off the pole; 
But this being all that I could do. 
The may-pole now being broke in two 
Unequal parts, to aid a friend. 
Ye youths, pray then an answer s^nd. 

Ans. 1 18.3985yds. =:U8yds. 1ft. 2iii.+.S46. 



OF THE CUBE ROOT. 

The cube of any number is the product arising from that namber 
being multiplied into itself three times. 

The extraction \)f Cube Root is the finding of a number which 
being maltipliedinto itself three times will produce the given namber. 

RX7LE. 

1. Distinguish the given number into periods of three figures each, 
beginnimg at the unit's place or decimal point, and'wbei^ the deai- 
mul does not consist of a complete period, or periods, annex a ci- 
pher or ciphers to make it so ; and the figures in the root will be as 
many as the periods of the giveil cube, in whole numbers and deci- 
mtls respectively. 

2. Find the greatest root contained in the left hand period^, and 
plac^e it on the right hand of the given iramber, then subtract ila cuh» 
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from the said period, and to the remainder annexe tbe next period 
for a resolvend. 

3. Take the triple square of the ascertained root, lor & defectife 
difisor. 

4. Try how often the said defective diTis(» is dontained in the re- 
solvend (omitting the two right hand figureR)->^place the result of 
this trial in the root, and its sqaare on the right hand of the said de-^ 
fective divisor, supplying the place of tens with a cipher, if the 
square be less than ten. , 

5. Complete the divisor by adding thereto the product of the last 
figure in the root, multiplied by the rest and by 30. 

6. Multiply^ subtract, and bring down the next period for a new 
resolvend. 

7. Find a new defective divisor, by adding the last complete di- 
visor, the number Which completed it, and twice ' the square of the 
last figure in the root, together. 

8. Complete the new defective divisor as before, and' proceed on 
as above directe>}, till all the periods are used, 

Note.— The operation may be continued to any degree of ex- 
actness by annexing triplets of ciphers to the last remainder, and so on.. 

Proof. 

Cube the whole root, that is, multiply it into itself three times, and 
add the last remainder (if any) to the last product, and the total sum 
will be equal to the given number^ if the work is right. 

1. What is the cube root of 240061.988875? 
10804 . ... 

360 240061.988375(62.15 = cube 

216 root required. 



Complete divisors: 1 1164 



^ 24061=the 1st resolvend. 



1153^1 ^^ 

62x1x30=; 1860 



1733988=!the2d resolvend. 



Complete divisors^ 1155061 1155061 

Twice the square of 1= 2 



1 iPUjQc^^ 578927375=3d resol^rend. 

i^^ . ^ ^*^^2?2^ 578927375 
621x5x30= 93150 

Complete.divisor=:115785475 000000000 

1st. I put a point over the unites fignre I, and then proceed both 
ways to distinguish the given number into periods of three figures . 
ea^y' according to the ri^le. 2d. The greatest rooi eontained in the * 
left hand |)eriod 240 is 6^ which I place on the right hand of th^- 



{^iven number, and the cube of 6 is 216^ whibb I subtract from the 
said period, and the remainder is^, to which{I annex the second 
period 061 to form a resolyend. 3d. The triple square of 6=108, 
which I set on the left hand of the given number for the defective 
divisor. 4th. I try how ofiten the defective divisor 106 is contained 
in the resohend 24061 (omitting the two right hand figures 61) and 
the result is 2, which I place after 6 in the root, and the square of 
23=4, which is less than 10, therefore I supply the place of tens with 
i cipher thus, 04, and set it on the right hand of the defective divi* 
sor 108, and the result is 10804. 5th. Now 2 is the last figure in 
the root, therefore 2x6x30=360, which I add to 10804, and the 
sum is 11164=the complete divisor. 6th. I multiply the complete 
divisor 'by 2 and subtract the product from the resolvent 24061, and 
the remainder is 1733, to which I annex the next period 968, for a 
new resolvend. 7th. Twice the square of 2 (the last figure in th» 
root as yet) =8, which I set under the last complete divisor, and say 
8+11164+360=11532 the second defective divisor, with which I 
proceed as before, and so on till thb work is finished. 

2. What is the cube root of 22069810125 ? Ans. 2805. 

3. What is the cube root of 673373097125 ? Ans, 8765. 

4. What is the cube root of 262144 ? Ans. 64. 

5. What is the cube root of 34965783 ? Ans. 327. 

6. What is the cube root of 268336125 ? Ans. 645. 

7. What is the ciibe root pf 84.604519 ^ Ans. 4.3a 

8. What iff the cube root of 138.188413 ? And. 5.17. 
. 9. What is the cube root of 5232228.323420125 ? Ans. 173.605. 

10. What is the cube root of .001906624 ? Ans. .124- 



OF THE CUBE ROOT OF VULGAR FRACTIONS. 

1. Reduce the given firaction to its lowest terms (if necessary) then 
extract the cube root of the numerator for a new numerator, and of 
the denominator for a new denominator. 

2. If the given firaction be a surd, then reduce? it to its e^tuivaleat 
decimal value, and extract the cube root thereof. 

ExAMPXJi;^. , 

1. What is the cube root of ff ? Ans. f. 

2. What is the cube root of f |f ? Ans. f 

3. What is the cube root of i^} Ans. |. 

4. What is the cube root of y^A ^ ^^^' i • 

5. What is the cube root of fJlf ? Ans. J. 

6. What is the cube root of |4^*J ? Ans. |. 

OF SURDS. 

7. What is the cube root of j ? Ans. .763. + 

8. What is the cube root of | ^ Ans. .949.+ 

9. What is the cuher root of J J Aus. .793.+ 



OF MIXED NUMB£ja». 

Rule. 

ll. Reduce the fractional part to its lowest terms, (if necessary,) 
: and annex it to the whole number. 

S. Reduce that mixed number to an improper fraction. 

3. Extract the cube root of the numerator for a new numerator, 
■i and of .the denominator for a new denominator, then form the new 
: fraction and reduce it to its proper terms. 

4. If the mixed number be a surd, reduce the fractional part to a 

, decimal, and annex it to the whole number, then extract the enbe 
^potd^i^imaUj, and that will be the answer. 

Examples. 

''I. What is the cube root of .91f ? Ans. 4$.. 

' 2. What b the cube root of 5781^? ? Ans. 8^. 

* 3. What is the cube root of 42H ? Ans. 3|. 

4. What is the cube root of 5 |§ig ? Ans. If- 

OF SURDS. 

> 

'^I5l What is the cube rootof 7-i"? Ans. 1.93.+ 

6. What is the cube root of 9i- ? Ans. 2.092.+ 

77* What is the cube root of 8^ ? Ans. 2.067. + . 

f 8. What is the cube root of 1 j ? Ans. 1.1447.+ 



APPLICATION. 

Problem 1. 

'7o find two mean proportionals between any two given numbers 

Rule. , 

1. Divide the greater number by the less, and then extract the 
. cub^ root of the quotient. 

2. Multiply the root so found by the less given number, and the 
product will be the less proportional required. 

3. Multiply the less proportional by the same root, and the pro* 
duct will be the greater proportional required* 

Examples. 
1. What are the two mean pro- 2. What are the two mean pro- 
portionals between 6 and 750 ? portionftTs between 12 an'd 8748 ? 
6)750 Ans. 108 and 972. 

V125=5 cube root required. 3^ What ai^ thetwo mean pro- 

_6 less given number. portionata between 56 and 12096? 

Ans. 30=les8 proportional. Ans. 336 and 2016. 

5= the same root. 

An8."l5()=greater propor-al. '*;. What are the two meanpro- 

JlB 6: 30:: 150 ..760) portionals between 8 imd 216? 

M 750 : 160 :: 30 ., 65 =Proon Ans. 34 and 79. 



Problem 2. 

Ifo find the side of a cubi6 box or measujre) &c. that will hold any 
given quantity. 

Rule. 

Extract the cube root of the solid inches contained in the given 
quantity, and that will be the side of a cubic box or measure, &c. 
which will hold the quai^tity proposed. 

• Examples. ' 

1. Agallonof dry measure contains 268t solid inches; therefore 
what is Sie side bf a eubie measure, that will hold the same quantity? 

y268.8=6.45 inches. + Ans. 

2. Required the 4iniensiGins of a garner diat will hold 75 bushela of 

wheat ? inches. 

268.8=solid content of Igal. 
8 gallons ==1 bushel. » 

2150.4=solid content of Ibu. 
75 bushels. 



■rfUb 



V 161280.000=54.4in. + in length, breadth, and depth. 

Problem 3. 

To find how many cubes of a less given dimension are contain- 
ed in a greater cube of a given dimension. 

Rule. 

Divide the solidity of the greater cube by the solidity of the less, 
and the quotient will be the answer. 

Examples. 

1. What is the difference between half a solid foot and £alf a foot 
«olid ? 2)1728in. solid=l solid foot. 

6 X 6 X 6=216)864in.=i solid J foot. 

The quotients 4 half feet solid. 
J 1 half foot solid. 

Ans. 3 half feQt solid. 

2. How many cubes of 3 inches, and how many of 6 inches are 
contained in one oubii^ foot ? Ans. 64 of 3 inches and 8 of 6 inches. 

3- How many cubes of 1^ inches are contained in a cubical foot? 

Ans. 511 
Problem 4. 

To find the superfioial content of qne side of any given cube. 

Rule, 

Bxtract the cube root of the given cube, then multiply the taid 
root into itself, and the product will be the answer. 



ttt rale AMtRIOAi^ 

EXAMPLBS. 

1. A stoBe of a cubical fortai contains 474652 sblid incheB ; what 
ia the saperfit^ial content of one of its sides ? Ans. 6084 inches* 

2. If 'a stone of a cubical fonn contain 21952 solid feet, what is the 
superficifd content of one of its sidea? Ans. 784 feet. 



or THE BIQUADRATE ROOT. 

Abiquadrate is the product or power arising from the involution 
-of any number into itself four times. 

The extraction of the biquadrate root is the finding of a number 
which being inyoked into itself four times, will produce the given 
number. 

Rule. 

Extract the square root of the given number, then extract the 
square root of that square root, and it will be the biquadrate root 
required. 

Examples. 

1. What is the biquadtate root of 5308416? 

5308416(2304r=:the first 2304(48a:the biquadrate 

4 square root. 16 root required. 

43)^ 88)704 



704 



4604)18416 
18416 



! 

2. Required the biquadrate root of 48382841521. Ans. 469^ 

3. Required the biquadrate root t)f 72 138957.89838336. Ans. 92.16. 

4. Required the biquadrate root of 908340998.087350800625. 

. Ans. 173.605. 



OF THE SURSOLID ROOT. 

Any number being involved into itself five times produces a sur-' 

solid. 

The extraction of the sursolid root is the finding or )l number, which 
b^i&g involved into itself 5 times, will produce vke given number. 

tlVLE. 

1\ Point off the given ulimber into periods of five figures each. 

2. Find the greatest root contained in the tefl hand period^ bv tri- 
a}> or in the table of powers, and subtract its fifth power thei^efrom. 

3. To the remainder annex the first figure in the next period f»r 
k dividend. 



4» Invohe the root now fotincl four timesj and maltiply the pow- 
«r thence arising by 5 for a divisor. 

5. Find the second figure of the root by common division. 

' 6, Involve the whole root into itself five times, and subtract thb 
product from the figures in the two first periods. 

?• To the remainder annex the first figure in the third period ^6t 
a new dividend. 

6. Find anew divjsor by the 4th rule^ then find another figure in 
HJi0 root^ as before, and- proceed on as above dbected. 

Examples* 

1. What is the sursolid root of 83554432 ? 

33554432(32=the sursolid root. , 
The 5th power of 3=^43 

3x 3 X 3 X 3 X 5==:405)""9a5:=the dividend, 

32x32x32x3gx3^« ,33654432 

00000000 

SL Required the sursolid root of 25480396a Ans. 48. 

3. Required the sursolid root of 8153726976. Ans. 96. 

'4. Required the sursolid root of 8349416423424. Ans. 384. 

OF THE SQUARE CUBE-ROOT. 

'-AKiy.ntittiber invelted into itself six times produces a square cvbe. 
The extraction of the square cube-root is the finding of a number, 
which, being involved into it^self six times, will produce the given 
number. ^^^^ 

First extract the square root of the given number, then extract 
the cube root of that square root, and the result will be^he square 
cube-root required. Examples. 

1. What is the square cube-root of 12230590464? 
I223d590464(110592=tlie square root. 

. 1 4864 110592(48 An». 

960 6A 



^1)22 

^1; 5824 46592 

«205)13059 46592' 

11025 

oo 1 t) a\9MAt\A 2. What is the square ciibedroot 

^ TQft^i ^f 782757789696 ? Ans. 96. 

198961 3. What is the square cube-root 

22118^44^ K>f 3206175906S948I6? Ans^. 

AA'SStHL 4. What 18 the square cube-root 

, ^^ of 16196.005304479729? 

000000 Ans. 6.03. 

20 ' 
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0^ THE SECOND tSURSOLID^ROOTr 

Anv number involved into itself seven times produces a second 
•ursoudi Qi seventh power. The extraction of the second sursolid- 
root is the finding of a number, which, being involved into itself se*^ 
fen tioaes, will produce the given number. 

Rule. 

h Dtslitlc^uish the given number into penods of ^efen figures. 

2. Find the greatest root contained in the left hand period, aeid 
•ubtract its seventh power therefro.nv. 

3. To the temaindisr annex, the iirst figure in t%e second period 
lor a dividend ^ 

4. Involve the root, now found, six times^ ^nd multiply /the imro** 
lution by 7 for a divisor. , 

6. Find the second figure of the foot by common diviskm. 

6. Involve the' whole root seven times, and subtract 4he involtt* 
tion from the figures in the two left hand periods. 

7. To the remainder aanex the first figure of the third period for 
a new dividend. 

jB» Find a new divisor by the 4th rule ; then find another figure 
in the root as before, and continue the process as above directed. 

Examples. 

I. Required the second sursolid root of I'^l 17454813M00344 ? 

" 123li71.'i43132409344(384 Ans. 
The seventh power of 3=? 2187 

3x3x3x3x3x3x7=:5103)10r247=thft first dividend. ' 
33kaa:(33K3ax33x38xa8«11441a%^92 



38if^3Sx38x8Sx38x7==21ft7(5554C88) 87Q1572SI?fc?tlr 2nd divideiMli 
3^x3a4x3Mx334x384x3S4x334>=^123117154Hia^Sld344 



' - . ^ OOOOOOOOOOOUOIKICOO 

2. Required the second sursolid-root of 35831608? Ans. 12. 

3. Required the second sursolid.roorof.000000000017a49876309P 

i Ana. •029. 

4. Required the i^econd sursolid-root of 587068342272? Ana. 4S, 



OP THfi SQUARE BIQUADRATE-ROOT. 

Any nuniber involved into itself eight times, produces a sqaare 
' 1>1l|u%ldhife, OT eighth power. 

Thfe extraction of the square biquadrato-root, is the finding of a 
llfiTllber, which, being involved into itself eight times, will produce 
tlie^lveh number. , 

';'>;•" ' Rule* 

.. Extrapt'the square root of the biquadr&te^root^ and the result will 
be the square biquadrate-rpot of the given number. 



stud^isnt's ouios. W 

ft 

L Required the square biquadrate-root of 28179280429066; . 



• •••••• •••• 



V28179280429d56^t^5308416 and V^3(l^l6=:230i^the biquad- 

rate-root^ and y'230i=^^, the sqiia^r^ biqundrate-root requped. 
S. Required thesquare biquadrate-roo^ of 7^1389578d8383a6 ? 

Ans» 9& 

3. Required the square biquadrate-root of 47276987446284518909O 

Ans, 384. 

4. Required the square biquadrate-root of .0000^0000000500246412 
961? • Ans. .029. 



OF THE CUBED CUBE-ROOT. 

Any number involved into itself nine times, produces a cubed 
cube, or ninth power. 

The extraction of the cubed cube-root iathe finding of a num* 
ber, which) being involved into itself nine tim<3s, will produce tbe giv- 
en number. « 

RULB. 

Extract the cube root of the cube root of the gtfen nnnbtr, umI 
the result will be the cubed cube-root required, 

EXAIIPLES. 

1. Required the cubed cube-root of 1352605460594688 ? Ai^. 48. 

2. Required the cubed cube-root of 692533995824480256? 

Ans.dO. 
8. Required the cubed cube-root of 181543631801412052228864? 

Ans. 384. 
4. Required the cubed cube-root of <OOOOOOOO0OOD1O45O71459T 

aeea? 74^. .029- 



OF SIMPJLK INTEREST 5Y DECIMALS. 

Note.— P==any principle. 
T=the given time. 
R=sthe ratio. 
A=:the amount, 
^e ratio signifies the simple interest of one dollar, or one pound, 
fbr one year, at any proposed rate of interest per cent., and is |bnnd 
by the following proportion : 

Am $liO0 1 B i: $1^ 

1 

* l6O)64X>(.0etttihfeitttio ili (jWlier tMt 
QQQ 
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A TABLE OF RATIOS. 




MfUMrtent, 


XiOio. 


SattptroeM 


Ratio, 


RaUfercent, 




2 


.02 


6 


.06 


9J 


.095 


2i 


.025 


6i 


.065 


10 


.10 


3 


.03 ' 


r 


.07 


lOJ 


.105 


3i 


.035. 


''i 


.075 


11 


.11 


4 


.04 


8 


.08 


Hi 


.115 


H 


.045 


8J 


.085 


12 


.12 


6 


.05 


9^ 


.0* 


12| 


.125 


-: 5J 


.055 























CAfiE 1. 

When P; T, and R are given, to-find A. 
Rule.— PTR+PaA. 

Note. — Any number of letters joined together, like the letters io 
a word, denote the continual mnltiplioation of the terms represent- 
t)d by tbtse.. letters. The number represented by a single letter 
must be added or subtracted, acqording to the sign prefixed to it.. 

1. i^That sum will 567J^, 10s. 2. What will $41Sf amount to 
afoount to in 9 years, at 6£ per in 1 year, at $6 per cent. ? 



qenf« per annunh? 
ie567.5=p. 

9yxs»9;t.' 

5107.5=pt. 
.06=r. 



3A6.450±rptr. 
567.5==p. 

Ans. 873.950=:ptr+p=a^. 



Ans% $444.14ot8. 

3. What will $964.75cte- 6m. 
amount to in 6 years, at 4.^ pe^ 
cent, per annum } 

Ans. $1225.24cts.+012. 

4i What will $1296*^ct8. An. 
Amount to i^ '4 years, at $7 J per 
cent, per annum ? 

Ans. $1685u93cts. 72ros.. 



^ ■■ ' . ' Case 2. . . ' . ' 

When the given time does not' consist of wholetiyears. 

Rule. 

Find ^ equMrd^ii^ deoiiQvl anfiwering ta.the odd time, (in the« 
following table,) to which join the whole years, (if any,) aqd tbeot 
j^oceed by the first caa.e. 



STtDENT'k OVIDIi. 



233 



A TABLE . 

For tHe ready finding of the decimal parts of a year equal to any 
number of months and days, allowing the year to be 1^ oaiea4a][^ 
months of 30 days each. 



, Dttuu 


Decimal parU* 

,00277 


^• 


Decimal parts, 

, .0^333 


Months. 
I 


f 

Decimal partt. 

.08383 


2 


.00555 


,40 


. .11111 


2 


.16666 


3 


.00^33 


50 


.13888 


. 3 


.250Qa 


■: ■: ■ 4. 


.01111 


. 60 


.16666 


•4 : 


.3333% 


5 


.01388 


70 


.19444 


5 


.41666 


6 


.01666 


80 


.22222 1 


, 6 


:50000 


7 


.01944 


90 


.25000 . 


7. 


.58333 


8 , 


.02222 


100 


• .27777 


8 


.66666 , ., 


9 


.02500 


200 


.55555 


9 


.750001 ■ 


10 


.02777 


. 3oa 


., •DOOuO 


10, 


.83333 ., 


20 


.05555 




1 


11 


.91666 



Examples.: • 

1. What will $500, amount to 2. What will $600 amount to 
in 4 years 11 months and T days; m 356 days, at $6 per cent, per 



at $4 per cent, per annum ? 

. Decimals* 

11 mottthss=.91666 
7 days =.01944 



yrs. 4.93610=t. . 
.04=r: 



.197440=tp. 
500= p. 



i9e.7220000=ptr. 
500. =:p. 



^ annum ? 

Aq6. $635.596ts. 9m«-h^r 
3. What* will $875,25cts. a- 
mouht to in 400 days, at $8 per 
cent, per annum ? 

Ans. $953i04cts. 9m+222. 

.4. What will $1200 amount to 
in 389 days, at $5 J percent, per 
annum ? 

Ans. $l271.31cts. 61111.4:3. 

5. What will $800. amount to. 

in 2 years 5 months and 2$ days, 

at $4 J per cent, per annup ? ' * 

Ans. $889.89cts. 9m+56, 



' Ans. $598.72,2ms. =a. 

6. What will $475.87cts.-5m. ampunt to in. 70 days, at $'}'J per 
cent p«r annum ? Ans. $482.81cts^.4mA« +685125^ 



Gasb 3. 
When A, T, and^R are given^ to find P. 

••a 



RVLI.-*- 



90' 



,v 



.fir+1 



=p; 



THE AMERICAN 
EXAXFZ.B8. 

I. I detnaiid what principal 2. I, demand what principal 

will amount to B73£ I9s. in 9 wilt amount to $444.14cts. in 1 

jrean, at #3 per cent, per an. f year, at $0 per cent, per annum f 

9 years=t. Ans. $419. 

•OGssr.^ 3. I demand what principal 

*— will amount to $l25J5.24c.+0i2, 

^=tr. in o years, at $4^ per cent, per 

add 1.00 annum ? Ans. $964.75cts. 6m. 

— £3 4. I demand whot principal 

l.&4)87a950:=:a(567i^=P. will amount lb $ ]()85.93cts.7jm. 

T— — in 4 years, at $7^ per cent, per 

000 OUO annum? Ans. $1296.87cts. 5m. 

6. I demand what principal will amount to $596.72cts. 2m. in 4 

jBara 11 months and 7 days, at $4 per cent., per an. ? Ans. $500. 

6. I demand what principal will amount to $635.59cta. 9in.+39 

in 356 days, at $6 per cent, per annum ? Ans. $600. 

Case 4. 

When A, P, and T are given, to find R. 

a— p 
Rule.— T -7 — =R, or the ratio. 

• Examples. 
1. At what rate per cent, will 567£ 10s. amount to 873jS 199. io^yrav^ 



p^iB567.5 
tsr 9yr». 



873.950=a. 
567.5=p. 



tp=3$I07.5 )306.450(.06=R, or the ratio. 

100 



000 000 



6.00=$6 per cent. 

5. At what rate p^r cent, will $419 amount to $444.14 cents, id 
one year ? 'Ans. $6 per cent. 

3. At what rate per cent, will $964.75cts. 6m. amount to $1225 
S4cts.+p]2rem. in 6 years? Ans. $4^ per cent, per annum. 

4. At whiat rate per cent, will $1296.87cts. 5m. amount to $166& 
03cts. 7jm., in 4 years ? Ans. $7^ per cent, per annum. 

0. At what rate .per ^ent. will $500 amount to $598.72cts. 2m., 
in 4 years 1 1 months and 7 days ? Ans. $4 per cent, per anfiunti^ 

6. At what rate per cent, will $600 amount to $&35.59ct8.9m«-(- 
S rem. in 356 days i Ans. $6 per cent, pex annuffl^ 

Cask 5. • 

When A, P, and R are given, to find T. 

Rux.E.-r- "7^s=T, or the time. 



mmzjfTa gvidb. 



S8R 



I. In what time win d67£ 10s» 2. In w!i9t time will $419 a- 
amount to 873i& 19s., at $G per mount to $ t44.14cts., at $6 per 



cent, per annum ? 
p=ie567.5|873.950=a. 



t:s^ ' M 



567.5;ssp. 



fp«=i{4.(K>0)30&4dO(9yn. 3st. 
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(H)0000 
7^ mills, at $7^ per cent, per annum ? 

5. In what tW w'iU; $500 amount to $598.72ot8^ 2 nii^b, at $4 
per oent. per (uinum ? Ans. 4yr8. 11 mo. and 7d8^ 



cent. ? Ans. 1 year. 

S. In what time will $964.75. 
cents amonnt to $l^;^.34cts,+ 
01*2rem>, at $4^ per- cent, per 
annum? Ans. 6' years. 

4. In v^hat time wiM $1>S96.S7 
cts., 5m. amount to $l(>65.l93el9^ 

Ans* 4 years. 



OP DISCOUNT BY DECIMALS. 

Let A == the amount of .the debt, or given sum. 
P=thie presjBnt worth of ihe given f^um. 
T=the tim^ before the debt becomes due. 

Rssthe ratio of the rate per cent. 

* 

Case 1. 
When A, T, and R are given, to ifind P. 
a 
RtrtE.— * trXr^ ' ^^ tha^resQnt worth. 

ElJtAMPLES. 

t. r demand the present worth ' 2. I demand the present woribc 



•f $100> whieh is not due till the 
leniMAation'of one year, allowing 
dkodtintat $6 per cent; per an.? 
tset year. . 

tt+ ls=IS&) 100.00(94..33,9=P, 

954 orpresewt wotib^ 
r«qi|irecL 




1020 
954 



66 rem* 



of $1200, due 6 months « henoe^ 
allowing dts coif lit at $6 per ^nk 
per an num > Ans. $ 1 1()5+50. 
S. l demand the present wertk 
of $500,^ due 2.J years hence, al^ 
lowing discount at $10 percejit 
per annum? Ans. $400, 

4. I defuand the present worths 
of $-3150, due 4^ months hence, 
allowing discount at i$8 per cent^ 
per annum ? Ans. ^MOOi 

5. I demand the presenlwortl^ 
of $728.65 cents, due 1^ years 
hfince, allowing discount at $5 
per cent, per annum ^ Ans.^7B. 

6. t demand the present worth* 
oi ${4€95.87cts. 5m., due 1 year 
lOmonths 20 days hence, allow- 
ing discount at $12^ per cent, 
per annum for prompt paym'ent^ 

Ans. $396a.7ict8.+17619. 



986 



TBS AHBSIUIF. 

Case S. 



When P, T, and R are given, to fincTA. 

RzjLB.— PTft+P=A. 

Examples. 

L The present worth of a debt 2. The present worth of a debt' 
due one year hence, is found to due 6 idonUis hence, is found to 



be $d4.a3et6. 9 mills+66 rem. 
What was the original amount, 
allowing discount at $6 per cent, 
per annum ? 

$94.a39rr:p. 

- lyr.=:tw 

94.339=pt. 
.06=:=r. 



be $1165+50 rem. What was 
the original amount, allowing the 
discount at $6 per cent, per an? 
num? 

$1165=rp. 

.5teti * 



582.d4:7p.t. 
.06=r. 



5.66034 =rptr. 
94.339!^p. 

99.99934 
Add 66 rem. 



34.950=i)tr. 
1165=p. • 

1199.950 

50t6m. 



4 



Ans. $ 100.00000s A sr the ori- Ans. $1^.000=r As= the origin- 
ginal amount. , nal debt. 

3. The present lyorth of a ^bond that is due ^ y^ars hence, is 
found l;o be $400. What was the origina) debt, allowing the cUs- 
cppnt at $10 per cent. p^r annum? . Ans, $500. 

'4« The present worth of a debt due, 4^ months hqnee^is ibuQft 
t0be $5000. What was the original sum, supposing the discount 
to ba¥e:been made at $8 per cent per annum for prompt payment ? 

Ans. $5150. 
5. The present worth of a debt due, 1^ years hence, is found to 
be $678. What was the original amount; discounting at $5 per 
cent, per annum ? Ans. $728.8Scts* 

. 6. The present worth of a debt, due lyear 10 months 20 days 
heBoe,is $3960.71cts.4-17619rem. What was the original amount, 
^dlowiDg the discount at $12^ per cent. per. annum? 

V Ans. $4895.87^ti- 



■> .. 
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Case 3* 
Wlien A, P, and R are given, to find T.' 



>- 
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Examples. 

t. In what tune wil} $94.33cts.9m.-f66rem.. present.money, a- 
mount to $ lOQ, admitting the discount to hare been made at $6, 
per cent, per* annuili ? 

100=a 
94.33,963. 



$ cm. 

P =94.33.9 



5.66034 



) 5.66034(lyear=T. 
5.66034 



000000 
^. In what time will $^^1165+50 rem. amount to $1200, at $6 per 
cent, per anhum ? Aus. 6 months. 

3. In what time will $400| present money, amount to $500,at $lCh 
per cent, per annum ? Ans ^ years 6 months. 

4. In what, tinjie will $5000 amount to 05150,. at $8 per cent, per 
annum ? Ans. 4^ months. 

5. In what time will $67& amount to $726.85cts. at $5 per cent, 
per annum ? Ans. 1 year 6 months. 

6. In what time will $600 amount to $640, at $10 per cent, per 
annum ? Ans. 4 years; 

7. In what time will $396d.71cts.+ 17619 rem., present money, 
amount to $4895^ at $12^ per cent, per annum ? 

Ans 1 year 10 months SO days. 



Case 4. 



When A, P,. and T are given, to find R. 

tp 

Examples. 

I. At what rate per cent. 2. At what rate per cent., per 

per annum will $100, paya- annum will $1200, payable 6mo. 

ble 1 year hence, produce $94. hence, produce $1165+50 rem.. 

33ct8. 9 ininB+66 rem. in ready in cash? Ans. $6 percent, p. a. 
pioney ? 

p=9^..3.3,9 

T=: 1 



tp =94.33,9 



100.000 00 
94.339,66 



) 5.660 34(.06=r. 
5.660 34 



000 00 



3. At what rate per cent, per 
annum will $500, payable 2}yrs. 
hence, produce $400 presents 
money ? Ans. $10 perc. p. a. 

4. At what rate per cent per 
annum, will $5150, payable 4if 
months hence, produced $5000' 
present iponey ? Ans. $8 per. ct.: 

5. At what bte per cent, per' 
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annum will $728.85cts. payable 1 J years hence, produce $678 in 

c^sh ? Ans. $5 per cenU 

6. At what rate per cent, per annum will $840, payable 4 years 

hence, produce $600 present money ? Ans. $10 per cent 



ANxVUITIES OR PENSIONS IN AUREARS, AT SIMPLE 

INTEREST. 

Annuities or Pensions are said to be in arrears when they aro 
payable yearly, half yearly, or quarterly ; and remain unpaid for any 
number of payments. 

I^0TB.-f-U represents the annuity or pension; &c.| It, T, and A 
am before. 

Case 1. 

When U, R, and T are given, to fintl A. 

Rule — ^l!!:r::!ixr+tu=a. 

EXAM^ES. 

1. If an annuity of $70 b^ for* 2^ If the payment of a p^sion 

borne 5 years,what will it amount of $ 156 be omitted for 7 years ; 

to in tfa^t time, at $5 p^r oent. what will it amount to in that 

per annum ? time, at $6 per cent, per annum? 

5 yri3.=t. Ans. $I288.56ct8. 

70s=u. 3* If a house be let njion a 

^7r_ kase for 8 ye^^rs^ at $80 per year, 

doO--.tu. ^j^a^ ^ilj ij amount to in that 

^~"^' time at $4 per cent, per annum.? 

1750=tut. . o ^"V *^'^^™' 

350=:tu. ^* Suppose a salary of $333. 

' 33^cts. a year be omitted for 6 

2)1400 years ; what will it amqpnt to in 

—— that tiqiei at $4 J per Qent. per an* 

n ^}!L_ .. »""^-^ ^ Ai^a.«2225. 

.05 —r ' Note. — When the annuities, 

35^0(1 ,j pensions, &c. are to be paid hair 

Add 360«tu, i . y^^'^'y ^^ quarterly, as most gea- 

erally they are— 'then, for naif 

S385.00=a, or the amt^ Ans. yearly payments, take half of the 
ratio, half of the annuity or yearly rent, and twice the number of 
years for R, U, and T. But, for quarterly payments, take one fourth 
part of the ratip,6ne fourth part of the annuity or yearly rent, and 
^uc times the numbqx of years ; then proceed as before^ 



'* 



Examples. 

1« If$70 annuity payable eve- 2. If ^70 annuity payable eve* 

tj half year, were unpaid 5 years, ry quarter, were unpaid 6 yean, 

wliat Will it amount to in thai what will it amount to in that 

time, at $5 per cent, per annum ? time, at $5 per cen^4. per annum ? 



yt** kf/tfvn, 

i5x2=l0=t. 

70-5-2t=35=tt. 



yrs. qurtrl^r vr«. 

6x4= 9t>=t 
704-4= 17.5=xu. 



350=tu. 
10=t. 



350.0=tu. 
&B=:t 



S500=tttt. 
8ubtra.tt. 350=ttt, . 

,2)3i50=tut~tn. 

Ratio 1575=tut— tu-r2> 
.054-2= .025=r. 



70(io.o=uit. 

Subtract 350.0 =tu. 



^)6050.0=?tut— tiL 

Ratio 3325.0=tUt^tu«A-9L 
.054-4= M'Z^^T. 



7875 
8150 



1(^*250 

399000 



39.3^5 
Add 350. =tu. 



41.56250 

Add 350.0 =tu. 



Ans. $389.37,5mills=a. 



Ans. s39i.5G,25=a. 



3. A pension of ^6 per year is omitted ^to he paid for 12 yeat*;; 
what is the amount in. yearly,^half yearly, and quarterly paymej^ts, 
at ^ per ceht ? Ans. The yearly amount is $574.56cts. ; the 
half yearly amount S581.046t8., and the quarterly amount $584.28o. 

4. Th^ rent of a certain house at $50 a year is omitted to be paid 
for 15 years ; what is the amount in yearly, half yearly, and QU&i^ 
terly payments, at^ per eent. ? Ans. The yearly amountis $1170 ; 
the half yearly amt. is $1] 85, and the quarterly amt. is4Fll92.50«» 



>. 



Caot:2. 
When A, R, and tP are given, to find U. 

.2a 



BVLB. 



tn-Tif+2t 



=U 



1M 
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ExAMPLEB. 

1. Ifthe amount of an annuity 2. If the amount of a nenftion 
for 5 years, at $6 per cent., be for 7 years be $1288.6oct8., at 



^365, what is the annuity ? 
5 years==t. 
.05=n 

.25str. 

5=:t. 



Subtract .a5=tr. 



1.00 
Add 10=2t. 



11.00 



385$ =a. 
2 



770.00=2a. 



$6 p^t cent., what is'the pension? 

Ans. $166. 

3. If a house be let on a lease 
for 8 years, aitd the amount for 
that time U $729.60cts., at $4 
per cent., what is the yearly rent? 

Ans. $80. 

4. If the amount of a yearly 
salary for 6 years be .$2^^, at 
$4.50cts.^ per cent., what is the 
salary ? Ans. $333.33^ts. 



Ans. $70==u. 
' .Note.— rWhen the payments are half yearly 4a must be divided ; 
but, when they are quarterly, 8a must be divided as before. 

Examples. 



1. Ifthe amount of an annui- 
ty, payable half yearly for 5 years, 
at $5 per cent., be$389.37^cts., 
lyhat is the annuity ? 

yrt* haifyr^, 

6x2= 10=t. 
;05-r-2=.025=r:r. 



"2. Ifthe amount of an annui- 
ty, payable quarterly Soi 5 years, 
at $5 per cent., be ^391.564cts.^ 
what is the annuity? 

yrs, gr. yrs. . . 

6x4=20=t. 
,05-7-4=.0l25=r. 



,250=tr. 
10==t. 

• 


J.376S 

4 


=a. 

r4a. 
=u. 


.2500 
20 


=tr. 
=t. 

rrttt. 

=tr. 

$ cts, 

391.5625=^. 

8 


2.500 =trt. 
Subtract .250=±:tr. 


5.0000 
Subtract .2500 


2.250 

Ajdd20=2t. 


36! 


4,7500 
Add 4d=r2t. 


22.960 


l&57.500r 


.44.7500 


3132.5000=:8&. 


Ans. 




«70= 


Ans. $70=n. 



3. If the amount of a pension, payable every half year for 12yr8., 
at $6 per cent., be $561.04ct8., what is the yearly pension ? Ans.$36. 

4, Ifthe rent of a house, payable every quarter for 15vrs., amount 
to 9ll92.50cts., at $8 per cent., what is the yearly tent ? Ans. $50. 

.€a8x3< 
When U, A, and T are giTen^ te fiiad R.. 
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Rule.- 



2a— 2ut 



=sR.' 



utt — ut 

Examples, 

^4 -If an annuity of $70 per annum amount to $385 in 5 years, 
l¥hat is the rate per cent, per annum ? 

$ $385=a. 

u=70 2 

.t=: 5yirs. — 

770=2a. 

ut =350 X 2 = 700=t2ut subtracted. 

t=: 5 



Utt=:1750 

Subtract ut= 350 



1400 ) 70.00 

Ans. .05=:r. 

2. If a pension of $156 per annum amount to $1288.56cts. in 7 
years, what is the rate per cent, per annum ? Ans. $6 per cent. 

3. If a house be leased for 8 years at $80 per year, and the a- 
mount for that time is computed at $729.60cts^ what is the rate per 
«enf. ? ^ Ans. $4 per cent, per annum. 

4.. if a salary $333.33Jcts. a year amount to $2225 in 6 years, at 
what per cent, was the interest computed ? Ans. $4.50cts. p. c. p. a. 

Note. — When the payments are half yearly/ then 4a— -4ut must 
be divided \ and when they are quarterly, 8a— -8ut must be divided 
as before. 

Examples. 

1. If an annuity of $70 a year, 2. If an annuity of $70 a year, 



payable every half year, amount 
to $389.37^cts. in 5 years, what 
is the rate per cent. ? 

$ $389.375=a. 

u=35 4 

t=10 

1557.500 =4a. 

tttt^asO X 4= 1400=4ut. 

t= 10 



payable every quarter, amount 
to $39 1.56 Jets, in 5. years, what 
is the rate per cent.? 

S a=$391.6625 

u=:17.5 8 

t- 20. ^ 



8a=3132.5000 



ut=?350.0 X 8=2800.0=8lit. 
t= 20 



utt=3500 
Sub. ut«350 



utt =7000.0 
Sub.ut=*350.0 



• • • . . 



3150 ) 157.500 

Ans. .05=r. 
21 



6650.0 



332*500 
Ans. .05=r. 
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3. If a pension of $36 a year, payable half yearly, amotint to $5^1 
04ct8. in i2 years, what is the rate per cent. ? Ans* (6% 

4. If a house be rented at $50 a year, for 15 years, payable quar- 
terly^ and the amount in that time is $1192.50ct8., what is the rate 
|wr4MBt.? Ans. $8 per cent. 



Case 4. 
When IT, A, and R are given, to find T. 

i 

RuLi.~Fii8t. ^ ;-l=X. Second. V — +? 2 - |=iT. 

r ra 4 2 

Examples. 

1. In what time wiH an annuity of $70 per ^nnotn amount to S385» 
at $6 per cent. ? 

.05)2.00 

40=: the quotient of 2-rr. 



1 u=70 

— r=:.05 

39=:x. * 



ru.=:3.50 



$385=a. 
2 



770.0ai=2a. 



220=the quotmnt of Sa-r m^ 
x=39x39-t-4=380.25 



V 600.25 =24.5 the square roc| 
39-7-2=19.5==^ sub. 

Aus. 5 years s^t. 

3. In what time will a pension of $156 a year amount to $1288 
56cts.4 at 6 per cent. ? Ans. 7 years. 

3. In what time will the rent of a house, at $60 a year, amount to 
$729.60cts., computing interest at $4 per cent, per an. ? Ans. 8yri« 

4. In what time will a salary of $333.33^cts. a year amount to 
$2225» at $4| per cent. ? Ans. 6 yean. 

Note. — When the payments were half yearly, T will be equal to 
the number of half years ; but when they were quarterly, ^en T will 
be equal to the number of quarterly payments. 

Examples. 

1. In what time will $70 per annum, payable half yearly^ amomt 
to $389.37^cts., at $5 per cent.? 



• . 

I 

•026)3.000 

80= the quotient of ^-r-r. 

1 $35=u. 

— .025=1. 



»)79=x. 



39.5 70 



175 $989.37d=a. 



.875-ra. 



2 



778.750=2a. 



890= the quotient of 2a-T-rtt, 
x=79x79-r-4=1560.25=xx4-4. 



V2450.25=49.5=the square root 
39.5=|. 

3)l0=:ipafment9. 

» ^ 6 years. Ans* 

S. In what time will an annuity of $,70 per annum, payable quai^ 
terly, amount to $39L564Qts., computing interest at $5 per €eni. ? 
4)05 



> *■ 



««135)3.0000 



160=the quotient of 2-rr. 

". — $17.5=u, or J of the yearly i^nnuity. 

I59=x. .0125=r, or | of the ratio. 



875 
2100 

ru=^875 



391.5625=a. 
2 



783.12500^2a. 



3580=the quotient of 2a-^ra. 
159xl59-r4=6320.25=the quo. of xx-r4. 

' V9900.25=99.5 square root. 
79.5=x4-2. 



4)20=payment8. 

5 years. Aibs. 
8. In wtiat time will a pension of $36 a year, payable half year-- 
Ij, amount to $58I.04ct8.^ at $6 per cent. ? Ans. 12 years. 

4. If the rent of a house at $50 a year, payable quarterly, amount 
14)1 $1192^50ctQ.> at $8 pel CQUt.^ what time wai it i^entedfoi:? 

Ans.' 10' y ealii. 
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OF THE PRESENT WORTH OF ANNUITIES, 8tc. IlT 

SIMPLE INTEREST. 

Note. — ^P represents the present worth — ^U, T, and R, as before. 

Case 1. 
When U, T, and R are given, to find P. 

rtt— rt+2tXtt -. 

^^^=— 2rt+2 =^' , 

Examples. 
1. 1 demand the present worth 2. I demand the present worth, 
of a pension of $50 a year, to of a pension of $80 a year, to 
continue 6 years, at $6 p« c. pv a.? 
.05=r. 
6=t. 

30=rt. 
6=t. 

r86=rtt. 
.30=rt subtracted. 



rt=.80l 1.50 



_2 

'irtt8.(K) 
Add % 



2.60 



12.=:2t added. 



13.50 

50=u, the pension 



$ ct8,m. 



675.00000(259.61,5=p. 



continue & years, at $6 per cent, 
per annum ? 

Ans. $344.61^cte.+100. 

3". I demand the present worth 
of a salary of $40 a year, to con- 
tinue 7 years, at $4 per cent, per 
annum ? Ans. $245. 

4. 1 demand the present worth 
of an annuity of $30 a year, to 
continue 5 years, at $4j^ per cent, 
per annum ? 

Ans. $133.46cts. 9m.+950. 

[The student must observe the 
same note here which is given in 
the first case of annuities and 



100 rem. _ 

pensions in arrears, concerning half yearly and quarterly payments.] 

Examples. 
1. I demand the present worth 2. I demand the present worth 
•f a pension of $50 a year, pay- of a pension of $50 a year, pay- 
able half yearly, for 6 years, at $5^. able quarterly, for 6 years, at $5 



per cent, per annum ? 
2)^ 

.025=r. 
J2=t. 

.300=:rt. 
12=t. 



pqr Qent^ per annum ? 
4) . 05 

.0125=r. 
24=t. 

.3000=rt. 
24=t. 



rtr=.300 

^$rt^.600 
2. 

24W0 



3.600=rtt. 
.300=:rt subtracted. 

&300 

24. = 2t added. 

27.300 

25=u. 



7.2000=rtt. 
.3000 =rt. sub. 



rt=: .30001 6.9000 



rtt=.6000 

Add 2. 



136500 
54600 ( cts. 



2.6000 



48. =2t added. 



54.9000 
12.5=u. 



6e2>500( 262.50=p. 



686.25000(263.94,^. 
8 rem. ==?•• 



Cass 2.~Wbea P, T, and R arc gWfo, to find U. 

2pX rt+1 ,^ 

Examples. 
1. !f the prcsetit worth of a 2. If the present worth of a 

pensiou, to contintie 6 years, at 



lease, to continue 6 years, at $5 
per cent, per year, be $^59.61^ 
eents+lW rem., what is the 
fearty re>nt. t 



r=.05 
t=t 6 

1=3.30 
6 



I 259.615s=;p. 
2 



519.230s=2p. 
1.30rsrt+l 



rtt=:1.80|674.99900 
rt;=3.301 lOareim 

$ 



Add2t=s 12. 



1.50675.00000(60=11. 



6750 



13.60) 







$6 per cent, per year, be $344 
61^cts.+ lpO rem., what is tho 
yearly income ? Ans $80.. 

3. If the present worth of a 
salary, to continue 7 years, at 
$4 per cent., be - $245, what ia 
the yearly income ? Ans. $40.^ 

4. If the rent of a house a^ 
mount to $I33.46cts. 9m.+96ft 
rem., at $4^ per cent., in 5 years, 
what is the jnearly rent? 

•Ans. $30*. 

NoTEi— When the payments 
are Half yearly, u will be'equal to 



half the annuity or yearly income ; biit^ if they are quarterly pay- 
atenta, then u wilt be equal t^one fourth part of the annuityxir year« 
ly iaeon»o, &c. 

Examples^ 

I. If the present worth of a 2^ If the present worth of a 

leaae, payaJ;>l6 half yearly, for 6 pe^ision, payable quarterly, for 6 

years, at $5 per cent., amount to years, at $5 per cent., amount to 

$2S:2.50cts. what is the yearly , $-263.94cts. 2m.+8 rem., what 



v«nt? 



2).05 

r 

r=:.025 
t= 12 

rt=:.300 
t=i 12 



is the yearly income r 
4).05 

r='.9125 
t= 24 



rttz=:3.600 
ils.300 



3.300 
Add24|p:2t 

27.300) 



262.50^p. 
2 



rt=.30OO 
t^ 24 

ftttaT^OOO 

rts .-3000 



525.00 =r2p. 
1.300s=rt+l. 



6.9000 
Add48nr2t 



2M.942+8i=:p. 
2 



527.884=2p. 
1.3000=rrt+I 



68-2.50000 



64.9000)686.2500000 



26s=Jtt. 
Ana. $50su. 



l-2.5=iofiu 



9V 



Ans^ $50 *s:u. 
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C48E 3.— When U, P, and T are given, to find.B. 

RVi.«.-pEP:>l-A.:=R. 

2p+u — utxt 



L At what rate per cent, will 
a pension of $50 a year, to con- 
tinue 6 years, produce $259.61^ 
oents-f-lOO rem.foi; the present 
worth? 

pc;=2d9.61(i 



2p=519.^300=!it. 



Addu= 50. 



Cp+uz::d69.230 
•0x6s=300:=ut 



259.615:;=p. 



869.230 
t= 6 



40.a65^ttt*-p. 
• 1t 



80.770 ^ 
100 rem. 



1615.380) 80.76900 

,05=B. 



% At what rate per cent will 
a pension of $80 a year, to conti* 
nue 5yrs., produce $344.61j^ts. 
4r lOOrem. for the present worths 

Ans. $6 per cent» 

3. At what rate per cent. wiU 
a salary of $40 a year, to conti- 
nue- 7 years, produce 0245 for 
the present worth ? 

Ans. $4 per cent. 

4*. At what rate per cent, will 
a. pension of $30 a year, to con- 
tinue 5 years, produce $133^ 
cents. 9in.+950rem. for the pre- 
sent worth I Ana. $4.50. 



IToTis.r— When the payments are to be made half yearly, malti- 
ply ut.— p by 4i and for quarterly payments multiply the aaine by 8. 

ExAirPLES. 

1. At what rate per cent, will 2. At what rate per cent, will 



a house, leased at $50 a year, 
payl^le half yearly, and to conti- 
nue 6 years, produce $26^.50c.. 
for the present worth ?. 
p=262.50 , 
2 



a pension of $60' a year, payable 
quarterly,, and to continue 6yrs„ 
produce $263.94cts. 2m.+8rem'. 
for the present worth ? 
p =263.942 
2 



525.00 
50-r2i=25 



527.884 
50-r-4=12.5 



450.00 
«5><;12«:300=ut 



m » » 



^== 



550.0a 
12 



.300=ut. 
262.50=rp. 



540.384 
12,5x.24=300.0-ut 



300.0s=lit 

263.942=::p. 



3000.00 ) 



37.50=ut— p. 
4 



240.384 
t= 24 



36.058ut. 
8 



288.4640 
32* 



150.0000 



5769.216) 28846080 



.05=:R. 



'mif 



.093= R. 



* Io> hftlTyearly payment^ mbtrtetttwice tbe retDaiaite'r) Elecaiue ot^p k nokipUed ^ 
4^ in <iticwt(srly payments, subtract fotts timM t|ie renUHAder, 'because utr^p is QuiltioUev 



student's guide. fM7 

Case 4. 
When U, P, and R are given, to find T. 

"^ u 4 ni . 2 

r EtAttFI.ES. 

1. If a pension of 950^ a year, produce $259.61}ct8 4^100 rem^ 
in present money, at $5 per cent., what is the time of its contin«- 
ance ? 

$259.615cts.=3p. 
2 



u=50)519.230=2p. 

10.3846=ihe quotient of 2p-^u. 
1 



r=.05)2.00 



11.3846=the quotient of 2p-7-u+l. 



40 =the quotient of 24-r. 
11.3846 



28.6154=:t. Us=r 50 

28.6154=x. r= .05 



259.615+100 rem.. 
2 



4)818.84111716=xx. ru=:2.50 ) 519.23100 

204.71027929=?x-5-4. 207.6924 

207.6924=the quotient of 2p-5-Ta. 

V412.40267929=20.3077 
x~2=.14.3077 



Ans. 6 years =t. 
2* How long must a salary of $40 a year foe enjoyed for $24& 
ready money, blowing $4 per cent, dfscount ? Ans. 7 years. 

3. How long must a pension of $80 a year be enjoyed for $344. 
6l^ctSt -f 100 rem. ready money, allowixig $6 per cent, discount for 
prompt payment ? Ans.' 5 years.. 

4. How long can a house be rentedtfor$133.46ct8. 9m.H-950 rem. 
in ready money, at $30 a year, dVowing $4^ per cent, discount for 
prompt payment ? Ans. 5 jean- 

NoTE.«— When the payments are half yearly^ T will be equal to 
Jbe number of half year»*-<but, when they are made quarterl]i» thm 
T frill be equal, to the number of quarterly payments.. 
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Examples. 

1. If a house be leased at $50 a year, payable halfyeaifj, how 
long may it be possessed by the lessee for Q262.60cts. present 
money, allowing $5 per cent, for prompt payment ? Ans. « years. 

2. If a house be leased at $50 a year, payable quarterly, how long 
may the lessee keep possession of it, for $263.94cts. 2m. +8 rem. 
present money, allowing him $5 per cent, for prompt paymeik ? 

2&3.94,2=p 
2^ 



u = 12.5)527.864000sr2p, 



*^ 



42.23072=2p4-u. 
1 



^a:.0125)2.0000 



43.23072=2p-j-a+l. 



160 

43.5i3072 rs .0125 

u= 12.5 



116.76928s=x. 



116.7e928:=>x. ru=.1562d 



263.942+8 itm. 
2 

527.9848000000 

II ■ III H II .1 ■ >>■ — i^^l t I ■ I 

4)13635.06475I7184=3U. 2p-rra a 3378,46272 

3408.7661879296=:xx-r4. 
8a78.46-272=:the quotient of 2p^ru. 

I I 11 I I t\im>^,m0mam 

V6787.2289079296=82.38464 

x-r-2 =59.38464 



Ans. 24 paymentsss6 years. 



OP ANNUITIES, LEASES, &«. IN REVERSION. 

Annuities, leases or pensions, ^c., are said to be in retersioB 
when they are not to commence till the expiration of a ceitaiA pe- 
riod of lime. 

Case I.. 

I^ find the present worth of an annuity, &0s taken ill rmnniun 

RtnLB. 
1. Fitid the present worth of the yearly lum for the time of ka 
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continuance, at the given rate percent; to do wliich, U, T, and R 
are given, to find P by the following theorem : 

Viz. rtt-rt+2txu ,p 

2rt+2 

2. Find what sum will amount to the present worth, at the same 
rate per cent, and for the time before the annuity commences ; to 
do which, change P into A and proceed by the following theorem : 



Via. 



a 

■« ■ M l I 



=P. 



Examples. 

1. I demand the present worth^ bf a Tease^ of $30 per year, for 3- 
ysars, but not to commence till the end of 2 years, allowing $4 per 
cent« for prompt payment ? 

.04 =r. Now I change P, which ii= 

8=t=time of con« $83.57cts. into A,and proceed by 
— tinuance. th^ second theorem. 

.12=rt. r=.04 

Ssst. t=: 2yr8.before the lease beginf 



rt=.I2 
2 




.36=srtt. 
.12=rt 

.24=rtt— *t. 
6.s:2tadded. 

6.24 
30=u. 



tr=.08 
1 



jS cts. 



2.24) 187.2000(83.57ap. 



$ ets. m. 

1.08)83.67000(77.37,9= p, or 
— — — present worth 
86 rem. required. 

2. I have the promise of a pen- 
sion of $60 a year for 7 years, 
but it does not commence till the 
end of 4 years ; what is it worth 
32 rem. in ready money,allowing the pur- 

chaser $5 per cent, for prompt payment? Ans. $206.14-|-2 rem. 

3. Suppose I have rented a farm for 10 years, at $100 a year, but 
am not to get possession till the end of 3 years, what sum must 1 
pay in hand, when the renter dlows me $6 per cent, for prompt 
payment? Ans. $672.66,9m. 

4. A Ibemevolent gentleman settled a pension of $120 a. year 
for 12 years, on an unbeneficed minister,. to commence at the ter- 
rtiinationof 5 years, but he being in. want of money to purchase a 
library, disposes of the pension, at $7^ per tent, discount; I de^ 
mand the present worth? Ans. $778«58ct8.. 



CaS£.2v 

To find the yearly income of a pension, &c. taken in.reversion. 



TOK AUMltJiVL 
RVLS. 

1. Find the amount of the present worfb at the given rate per 
cent and for the time before the reversion y to do which, there art^ 
given P, T, and R to find A by the following theorem : 

Viz. PTR+P=A. 

2. Find what yearly rent or pension, &c. being put out at inter* 
est, will produce the amount of the present worth at the same rate> 
and for the time of its continuance; to do which, change A iato. 
P, and proceed by the following tlieorem : 



gp Xrt+1 ^jj 
rtt— rt+2t 

Examples. 

1* The lease of a house for 3 years, which does, not cpmmence> 
till the end of 2 years, is sold for the present worth of j^77.37ct8. 
0m.+68 rem. ; what is the yearly rent, allowing the purchaser $4. 



per cent, for his ready money ? 

By the first theorem. 
Present werth is $77.379c.=p. 
Time before reversion = 2yrs.=t. 

154.758=pt. 
.04=r. 



Now, by the second theoremi 
r= .04 
t=: Syrssstime of contin^ 

— ' uance. 

rt= .12 $83.57=p. 
t= 3 



6.19032=ptr. 
77.379=p. 



rtt=: 
rt= 



.36 
.12 



167.14 
1-12 



.24 



83.56932 

66 rem* 



Add2t=:a 



■ ■ ■<i 



6.24 



187.1966 

32 reni. add:^ 



>«w* 



) 187.2000($30:s=u. 
1872 



L 



$133.57000=a. ' 

S. I have the promise of a pensioa for 7 year», but it does not 
commence till the expiration of 4 years, and I have sold my ri^t 
of it for $298.14cts+2m. ; what is the yearly inccfme^ allowing the 
purchaser $5 per cent, for prompt payment ? Ans $60. 

3. Suppose 1 Kave leased a farm for 10 years, but am not to get 
possession till the end of 3 years^; what is the yeavly rent, when 
the lessor receives $672.66cts. 9m.4*58 rem. for the present wordi^ 

.allowing $6 per cent, for prompt payment ? Ans. $100. 

4. A benevolent gentleman settled a yearly gratuity on an unben* 
eficed minister for 12 years, to commence at the termination of 
years; what is the yearly amount, when the gratuity was sold for 
$778.56cts. ready money, allowing th« purchaser $7^ per cent, for 
prompt payments Aqb. $l20^ 



rtxfpmrt'a omnbB. 



S51 



COMPOUND INTEREST BY DECIMALS. 

Let P| T, R, and A represent the principle^tiine, ratio, and amount^ 
as in Simple Interest, &c. 

The ratio in Compound Interest signifies the amount of $1 ot 
1£ for one year, at any .proposed rate of interest per cent., and is 
iband by the subsequent proportion. 

As $ieO : $106 :: 1 .. $1.06. 





A TABLE OP RATIOS, 








Or the amount of $1 or l£Jor one 


year. 




itatewrnnt. 


Ratio. 


Rate per cent. Ratio, 


RiUe per ottU, 


SatiiK 


It 


1.0*2 


5A 1.055 




6 


i.oe 


9 


1.03 


6 1.06 




'8J 


1.085 


3J 


1.03^ 


6^ 1.065 




9 


1.09 


4 


1.04 


7 1.07 




9J 


1.095 


^ 


1.045 


7i 1.075 




10 


1.1 


6 


1.05 


t. 









Case 1. 
When P, T, and R are given, to find A. 

t 

RuLB.-^PxrsaA. 
t 
N. B.— -r signifies that the ratio is involved up to the numbor o^ 
^ears indicated by the t, which is placed nearly over the r* 

% Examples. 

1. What will $480 amount to in 3 years, at $5 p^r cent, per annuni i 

$1.05cts.::=r, or the amount of $1 for lyear. 
1.05 

t 

1.1025=r, or the amount of $1 for 2 years. 
1.05 

t s 



1.157625=:r, or the amount of $ I for 3 yean. 
480= p, or the principal. 



dhAi 



Ans. $555.660000=^, or the whole amount. 

2. What will $750 amount to in 4 years, at $6 per cent.' per att^ 
Aum? Ans. $946.85cts. 7m.4-*72 rem. 

3. What will $135(1 amount to in 5 years, at $6 per cent, pet 
aonum ? .Ans. $1672.78cts. lm.+4)73 worn. 
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What will tt480 amoant to io 6 years, at $6 per cent per, an- 
num ? Ans. $643.24ctst. 5m. + .9075 rem. 



Case .2. 

When A, R, and T are given, to fitid P. 

Rule.— iL=P. 

t 

r 

Examples. 

1. What principal will amount to $555.66cts. in Sjears at $5 per 
cent, per annum ? 

3 ^ cfs.=a. 

L05,.=1.157626)555.660000(^480=P. Ans. 
ft. What principal will amount to $946.8dcts. 7m.+72 rem. in 4 
years, tit $6 per cent, per annum ? ^ Ans. 9720. 

3. What principal will amount to $1672.78cts'. liii.+972rem.in 

5 years, at $6 per cent, per annum? Ans. $1250. 
< 4. What principal will amount to $643.24cts. 5m. +9075 rem. in 

6 jears, at $5 per cent, per annum ? Ans. $480. 



Case 3. 
When P, R, and A, are given, to find T. f 

A, * \ 

^ a __ J then involve r, till it is equal to r, and 

Rule. -- — r J ^j^^ index of the power will be t. 

Examples. 
1. In what time will $480 amount to $556.66cts. at $5 percent? 

p=$480)556.660006(1.157625=:r, which = 3 involutions of r, 

wherefore the time is 3 years. 

2. In what time will $750 amount to $946.85cts.7m.+72reni. 
at $6 per cent, per annum ? Ans. 4 years. 

3. In what time will $1250 amount to $1672.78cts. lm.+972 
rem. at $6 per cent, per annum ? Ans. 5 years. 

4. In what time will$480 amount to $643.24cts. 5m. +9075 rem. 
at $5 per cent per annum ? Ans. 6 years. 



Case 4. 

When P, A, and T are given, to find R. 

t 
a_^ t ( then extract that root of r which is indicated 
lleLE.— p— y ^ jjy ^g number of yews in the question for r. 
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Examples. 
1. At what ratd per oent. will $480 amount to $555^6ct8.in3yn^ 

480)555660000(l.l576^5:=t^r^nd the VI 1^7625=: L05z:=r. Ani. 

2. At what rate per ceat^ will $750 amount to $946.85cts. 7iiu 
+72 rem. in 4 years ? Afis. ^ per cent 

3. At what rate pet cent, will $1250 amoantto $1672.78ct8. Iok 
+972 rem. in 5 years ? Ans. $6 per cent 

4L At what rate per cent, will $480 amount $(>43. 24Gt9. 5 m.+ 
8075 rem. in 6 years ? Ans. $5 p^r cent. 

OP ANNUITIES OR PENSIONS, &c. IN ARREARS AT 

COMPOUND INTEREST. 

Note.— U represents the annuity, pension, &.c., R, T, and A «i 
heretofore. 

Case 1. 

Wlien U, T, and R are given, to find A. 

r — 1 
Examples^ 

1. What will an annuity of 2. What will an annuity of 

^60 a year, payable yearly, a- $250 per annum, payable yearly, 

mount to ' in 4 years, at $5 per amount to in 5 years, at $6 p. c«? 

per cent, per annum ? Ans. $1409.27c. 3m.+.24rera^ 

i:05|=L21550625:±:r, *?.- ^^** '"^^^ *!!, ^"""'^^ ^' 

80=u. $^40 a year, payable yearly, a- 

' . mount to in ^ years, at $5'p.'c.? 

1.05 97.24050000 Aus.$ 1632.45c. 9m. +.075 rem. 

1 80=u, subtracted, ^ wu x -u •. # 

. ^ - 4. What win an annuity of 

.05 ) 17.2405 *^®^ ^ y^a'i p^y»^*® yi"'y» •: 

^ mount to in 7 years, at $5 p. cJ 

Ana. $344.8 lets. r=a« Ans.$3908.16c.4m.+»0576re]s. 



Case % 
When R. T, and A are giveto, to find U. 

Rule,— -^ — s ssU. 
t— 1 

r 

EXAHPLES. 

1. What annuity, being forborne 4 years, will amount to $344^ 
81 cents> at $5 per eent. per annum ? 

22 



964 
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$344.81ct8.=sa. 
1.05=r. 



i:o5|:=1.21550625 



362.0505=:ra. 
344.61 3:a, subtracted. 



.21550625 ) 17.24050000($80=u. Anp. 

2. What annuity, being forborne 5 years, will amount to $1400. 
!Wcts. 3m.+24 rem., at $6 per cent, per apnum ? Ans. $250. 

3. What annuity, being forborne 6 years, will amount to $ 1632. 
45Gts. 9m.+075rem., at $5 per cent^ per annum ? Ans. $240. 

4. What annuity, being forborne 7 years, will amount to $3908. 
16cts. 4m.+.0675 rem., at $5 per cent, per annum? Ans. $480. 



Case 3. 

When U, A, and R are given, to find T. t 

T> ar+u — a t C then involve r, till it is equal to r, and 



u 



r, ( the index of thd power will be=t. 
Examples. 



1. In whaf time will $80 an- 
nuity per an. amount to $344. 
Slots., allowing $5 per cent, for 
the forbearance of payment? 
$344.8 lets. =.a. 
1.05 =r. 

362.0505 =ar. 

80.=u, added. 

442,0505 

344.81 =a, Subtracted. 

-n==80 )"97:24050000 t 

1.2l550625=r, which 
is equal to 4 involutions of r, 
wherefore, the required time is 4 
years. 



2. In what time will a pension 
of $250 a year amount to $1409. 
27Gts. 3m. +^4 rem., at $6 per 
cent.? Ans; 5 yean. 

3. In what time will the rent 
of a plantation, at $240 a year, 
amount to $lG32.45cts. 9m. + 
075 rem., at $5 per cent ? 

Ans. 6 years. 

4. In what time will a salary 
of $480 a year amount to $3908. 
16cents4mill9+0575? 

Ans. 7 year^. 



OF THE PRESENT WORTH OF ANNUITIES, &c. AT 

COMPOUND INTEREST. 

Note. — P represents the present worth, U, T, and R, as befove. 

Case L 
When U, T, and R are given, to find P, 
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RuLE.^ ''"I!: ; T=-r— 1=P. 

r 
Examples* 
1. What is the present worth of an annuity of $80 a yew^ta coii»- 
Itini9 4 years, at $5 per cent, per annum discount? 

4 $=u. $ cts. , t . 

iM\ = l.21550625)80.00000000000(65.816=u*i- n 

24065000 rem. rejected. 

r=:1.05 $80=u. t 

1 65.816=u4-r, 



•«-«- 



.05 



14:1840 



j^283.68cts.i=:p. Ans. 
fr. What is the present worth of a salary of $5250 a year, to cdn- 
tinue 5 years, at $6 per cent, per aoaam discount? 

Ans. $1053.10ctB. 

3. What is the present worth of a pension of $240 a year, to con- 
tinue 6 years, discounting $5 per cent, per annum for prompt pay- 
ment? Ans, $1218.lDcts. 8m. +• 

4. A superanKiuated effiber has a pension of $480 a year allowed 
him for 7 years; what is it worth in present money, allowing the 
purchaser $5 per cent, discount ? Ans. $2777.46cts. -t* 



Case 2. 
When P, T, and R are given, to find U., 

Rule— LP><i=L==U. 
t— I 

' r ' 

Examples, 

K What annuity, to continue 4 years, may be bought with $2d&i 
68ct8., 'allowing $5 per cent, per annum for prompt payment ? 

4 t 

i:06|:=1.21550625=r 

283.68=present worth. 

/344.8148130000=p x r! 

.05=:r~l. 

1.21550625 
1 



.2,L6d0625.> 



17.240740650000 

Sub. 24065000 remainder rejected in Ist* case^ 
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% ' I demand what annuity may be bought for 5 jears, with $1053*^ 
10ct8.+ ready money, allowing the purchaser $6 per cent, peran- 
nam for prompt {laymcnt ? Ans. $250. 

3. If the presei^t worth of a lease, to continue 6 yearsj be $1218. 
16ct8. 6m. -|- what is the yearly rent, allowing $5 per cent, per annum 
fiir prompt payment^ Ansr. 9240. 

4. If the present worth of a pension, to continue 7 years,, be 
$2777.46cts., what is the yearly incomei allowing $5 per cent, per 
tnuum, discount ? Akis. $480.. 

Case 3. 

When U, P, and R are given, to find T. 

t 
Rni.E — " — ^ J ^^^^ involve r, till it is=r and the 
p^u pr~>^ (^ndex of the power willbe==t. 

Examples. 

1. How long may a lease of $80 a year, be purchased for $283.. 
SBitB. ready money, allowing ibe porchaser $5 per cent., for prompt 
payment? 

$S83.@6cts.sp. 

80.=:U. 



=u 



r. ^3.6er=:p+u. I 80.00iM)0000000 
SK83.6ex 1.05^297.864 =rpr. f 24065000 rem. subtneted 

65.816 ) 79.99975935000(1.^1550625d=r, 

which is equal tOs4 inyolutions of r^ conseciaently the time is 4 years., 

2. How long may an estate of $250 a yeyar be reiited for $ 1053. 
10cts.+ in resdy money^ allowing $6 pier cent, for prompt payment? 

Ans. 5 years. 

3* How long may a pension of $240 a year be enjoyed for $1218.. 
I6cts. 8ra.+ allowing the purchaser $5 per cent, for prompt pay-^ 
ment ? Ans. 6 years. 

4. How long may a salary of $480 a year be bought for $2777. 
4!6ct8.+ allowing 5 per cent, discount ? Ans. 7year9«. 



OP ANNUITIES, &c. IN REVERSION AT COMPOUNI> 

INTEREST. 

Case 1. 

To find the present worth of an annuity, pension, Stc* taken in n^ 
fersion 'at Compound Interests 

Rule. 

> 1* Wini the present worth of the yearljf income for the time of 



ifs ^bfifinuanee, at the given rate per cent. To do which, theie anii 
given U, T, and. R to ftnd F, by thd following theorem.: < 

Viz. """Il^i ^r— 1=P. 
t 

t 

% Find what »um will amount to the present worth of the anwi* 

ty, &c. at the same rate and for the time before it commences,* and 

that will be the present worth of tjie annuity in reversion ; to do 

which, change P into A, and proceed by the following theorem i 

Viz. l.=F. •- 

■ t. . ' . 

r ... 

Examples. 
1. What is the present Worth. of the reversion of a lease of $80 
a year, to continue 4 years, but not to commence till the end of 2.. 
years, allowing $5, per cent, to the purchaser ? 

4 $=u. t 



1 .05| = 1 ,21550625)80.00000000000(65.816= u-r 



24065000 rem. 



r=:1.05 
1. 



r--l=:.05 



=u. t 

65.816=ru-T-r 



14.184=:u-^u-~r 



.. * $'283.68ct9.=the present worth for the- 

time of continuance. 
Now I change the present worth for the time of continuance in- 
to A, and proceed by the second theorem. 
•3 $ cts.2=a. $ cts.m. 

L05|= 1.1025)283.6800000(257.30,6=:?, or the present worth in. 

■ reversion. Ans. 

1350 rem. 
2, I have rented a plantappn for 5 years at $250 a year, but am 
not to get possession till the end of 3 years; what is the reversion 
worth iu ready money, allowing discount at $5 per cent, per an- 
num T Ans. $e84.20cts.+36528 rem. 
. . 3. There is a lease on a certain tract of land worth $240 a year, 
which is to continue 4 x^^^s» ^^^ ^^^ lessee is desirous to take a 
lease in- reversion for 6 years, to begin when the old lease termi- 
nates ; I demand the present worth, of the said lease in reversion, 
allowing the purchaser $5 per cent, per annum discount ? 

Ana. $1002.1Scts. 9m;-f 100681675 rem. 
4. There iB..a tenement now building which will be worth $480 
a. year, and. I have a mind to lease it for 7 yi^ars, but I canaot get. 

32? ■'•••• 
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jMMsewion till the expiration* of years ; what 1$ the reversion ivoftk 
m ready money, allowiDg discount at $5 per cent, per annum } 

Ans. ^2176.-21cts.+330087]875 rem. 



Case % 

When the present worih, time, and ratio arc given, to find the an-^ 

nuity, &c. 

RuLB. 

1'. Find the nmount of the present worth of the yearly sum, at 
the given rate per cent.i and for the lime before the annuity com- 
mences, to do which there arc given Pj T, and R to find A, by ths 
tubsequeAt theorem : 

Viz* pxr-^-. 

i. Find what yearly sum will produce the present worth of the 
ennuity, &c. at the same rate and for the time of continuance, and' 
Uiat will be the annuity,. &c. required, to do which^ change A into. 
If, and proceed by the subsequent theorem : 

t 
Viz. pxrxr— 1 



' 1 



=:U. 



r 

ExAUFLtlS. 

1. What annuity, to be entered on. 2 years hence, and then te^ 
continue 4» years, may be purchased for §f257.30cts. 6m.+ l3«50rem. 
Kl^dy mooey, allowing discount at $5 per cent, per annum ? 

$ cLf.m, 

_2 257.306=p. 

1;05|= 1.1025=5r, raised to t before the rerersioo^ 



2836798650 

1.350=rem. added. 



$il83;68000()0=a before the commencement, whieh t 
ohange into p, ai^ proceed by the second theoreh).' 

4 t for the timeofconti- 

l,05|=1.21560625=.r nuance, 

S8368=p, or the amount before 

344.8148130(MM) 

.05^1—1. 

4 lllllllll I ■ ■!!■ IIM^I ■ I I I IWI II. 



1^1^1=1.21580635 
1. 



•-^l=L^1650ti25> 



17.3407406500(10 

240650000 ren. Babtnitted: 



•^m-m^mi^^m^f^gtmtmm 



17.24050QOOQQOO(eQ^=a.. Aj»k 
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% I hare paid $334.20cts. +36528 reta. for t]ie^rcnt of a planti^ 
tion (in reversion) 5 years^ but am not to get possession till the end 
of. 3 years ; what is the yearly rent worth, allowing $6 per cent, dis- 
count for prompt payment ? Ans. $25Q, 

3. A certain lessen in reversion has paid his lessor $1002.l6cta. 
9in.+ 100681875 rem. in hand, for a lease of 6 years, but he is not 
H) have possession till the termination of 4 years ; what is the year- 
ly rent worth, allowing discpunt at i$5 per cent, per annum ? 

Ans. 8240. 

4. Several lessees in reversion have paid the lessor $2176.21ct8. 
4-3300871875^ retn. in hand for the lease of a certain tenement 7 
j^ars, but they are not to have possession till the end of 5 yeara ; 
I demand the yearly rent, allowing discount at ^ per cent, per an-- 
nttm ? . Ans. 9480. 

Case 3i 

When the annuity, present worth, and ratio, are given, to find 
tiie time of its continuance. 

Rule. 

1. Find the amount of the present worth, at the given rate per 
eent., and for the time> before the annuity &.o. commences, by th^ 
subsequent theorem : t 

Viz. pxr=a. 

5. Find the time that will be necessary, for the annuity, &c. t^ 
prodqce the amount for the present worth, at the same rate per c«ni* 
and that will b^e the time required; therefore, change A into P,. 
and then proceed by the subsequent theorem:. 

I; 

Yi u* t C then involve r till it is = r, and (he - 

p-l-u— pr "^^ ^ index of the power will be = t. 

*The remainder in the first operation, of case the Ist, sMist alwayr 
be sUbstcfic^^ from u, before the diviaion is performed^ 

Examples*. 

1. The present worth of a certain lease in reversion, to commence 
^ years hence, is $257.30cts.6m.+ 1350 remainder, and the yearly 
rent is $80 — what is the time of its continuance, allowing the let*- 
aee>^. per cenU per annum discount for prompt payment ^ 

2 357.30,6acp 
I ro5|=l> 10$?5== / 

283.6798 65 Ospxr 

1 35 0=d^st remi.added« 



|!283i;6OOO0O=: a^or tike amount ofitht {vt*- 
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aelit worth for tke time before the annuity commeiiees, whiclt I 
ehange into P, and proceed by the second theorem. 

363.68=p+u. $297.8640=pr. 

Subtract 297.864=pr. 

65.816 ) 80T0OOOOOOOOOO 

24065000=the Ist rem. subtracted* 

79.^976936000 (liiJ15e0635=:r! which 
10 equal to the fourth power of r, therefore the time of continuance 

is 4 years, the answer required. ^ 

2. I have paid $S84.20 cts. +36528 rem. ready money, fdrthe.* 
rent of a plantation, but I am not to have possession till the expi- 
ration of 3 years — (he yearly rent is $250, what is the time of con- 
tinuance, allowing discount at $6 per annum ? Ans. 5 years. 

3. The present worth of a certain annuity in reversion, to com- 
mence 4 years hence, is $]002.18cts. 9m. -j- 100681875 rem. ; the 
yearly income is $240 ; I demand the time of its continuance, al- 
lowing discount at $5 per cent: per annum ? Ans. 6 years. 

4. Several lessees in reversion have paid their landlord $2176.21 
cts. +330087 1873 rem. in ready nioney, for the lease of a certain- 
tenement, but they are not to have possession till the end of 5 years; 
the yearly rent is worth $480 ; what is the time of continaance, al- 
lowing discount at $5 per cenU per anvum for prompt payment ? 

Ans« 7 years. 

OF PERPETUITIES. 

Perpetuities are perpetual, annuities, or such estates as are bought 
to continue forever. 

. Note.— U represents the annuity, or yearly* rent ; R, the ratio, 
or amount of one dollar, for one year, and P. die present wortii« 

Case 1. 

When U and R are given, to find P. 

u 
Rule.- — —r— s=P. 
r — 1. 

Examples. 
I. Suppose a freehold estate of $160 a year, is to be sold; what • 
is it worth in ready monefy, allowing the buyer $6 per cent, foe 
prompt payment ?. ^ * 

■ L ' S=fu 



^-1=..05^) 150.00 
Ans. $3000=p 



student's 'oirmE. 861? 

S. What is an estate of $286 a year, to continue foreTcr, woitIi.{ 
in present money, allowing the purchaser $6 per cent, for prompt 
payment ? Ans. $4750 

Case 2. 

When P and R are given, to find U. 

Rule.— PxR— 1=U. 

Examples. 

1. If a freehold estate be bought for $3009,and the allowance^ of $9^ 
per cent, is made to the buyer, what is the yearly rent? Ans $150. 

$3000=p 

.05=r— 1 I 



Ans. 8l50.00=u. 
2. If an estate be sold for $4750, present money, and $6 per cent, 
is allowed to the purchaser for prompt payment, what is^the yearly 
tent? Ans. 8265« 

Case d« 

When P and U are given, to find R. 

I 

Rule. — — ^— 2=R, 
P 

Examples. 

1. If a real estate of $150 a year be sold for $3000 in cash, what 

rate per cent was allowed to the buyer for prompt payment? 

$;3000=p. 

I50=u. 



p::73000)3150.00(1.05=r=:$5 per cent. 
2. If a freehold estate of $285 a year be sold for $4750 in cash, 
what rate per cent* was allowed to. the purchaser for his ready mp» 
ney ? Ans. $6 per cent- 

OF PERPETUITIES IN REVERSION. 

NoTB.—T represents the time before the reversion,!! and R aabefore. 

Case 1. 

When U, R, and T are given, to find P. 

i 
Rule. — u-r-rxr— 1=:P. 

Examples. 
L ]f a freehold estate of $150 a year, to commence 3 yeart*. 
bencet.be put up to sale, what is tlie present worth in ca9h, allowiof 
the buyer $5 per cent, for prompt payment ? 



96) X THX AMBRIGAW 

3 t 

i:05|«:1.157625:sr 
r-l= .05 

IssU. $ Ct8. 



.05788125) 150.0a90000000(2591.51=p. Am.. 

1618125 rem. 

2. What is the real estate of $285 a year, to commence 4 jeart' 
hence, wortli in present money, allowing the purchaser $6 per cent, 
for prompt payment? Ans. $3762.44ctB. +371197056 rem. 



Case 2. 

When P, T, and R are given, to find U. 

t 
Rule. — ^p x r x r — 1 =U. 

Examples. 
I. A fi^hoTd estate has been bought for $2591 .51cts.+ 161812$ 
rem., which does not commence till the end of 3 years ; what is the 
yearly income, allowing the buyer $5 percent, for his ready money? 

3. t Ans. $ldd. 

r05|=1.157625=r 

.05=r-l. 



.05788 l25=j.Xt-L 
2591.5l3sp. 



149.9998381875=p x r x r-U 
1618125=:rem. 



$150.0000000000=u. 
S. A real estate has been sold for $3762.44cts. +371197056 rem. 
which does not commence till the end of 4 years ; what is the jreair 
ly income, allowing the purchaser $6 per cent, for his ready money ? 

Ans. $285. 

ALLIGATION. ' 

Alligation is a rule by which two or more simple quantities, of 
different qualities, maybe mixed together, so that the composition 
may be of a mean oir middle Quality : it consists of two kinds, name- 
ly, Alligation Medial and Alligation Alternate. 



OF ALLIGATION MEDIAL. 

Alligation Medial is used to ficd the mean price of any part or 
a composition, whea th<s sevieral ingredients andtheir respectiv* 
prices are given> 



STtTDBNT^a OITIDB. / 3&) 

BULE. 

As the whole composition is to its whole yalue> so is any part 
Ihefedf to its respective value. 

Examples. 

1. A farmer mixed 20 bushels of wheat, at 83|cts. per bushel, and 
•36 bushels of rye, at 50cts. per bushel, with 40 bushels of barley, at 
23^ct8. per bushel ; please to inform me how much one bushel of 
the composition is worth ? 

20 of wheat, at 83^ per b.=16.66f 
36 of rye, at 50 per b.=: 18.00 
40 of barley, at 33^ per b.=: 13.33^ 



96=i:the whole 48.00=:va- 

composition. lue of the comp'n. 

As 96 : 48 :: 1 
1 • 



Abbreviated. 

bush, cts, $ cts, 

20x83i:=16.66f 
36x50 =18.00 
40x33^=13.33^ 



96 ) 48.00 



S6)48.00 



Ans. 50cents 
per bushek 



Ans. 50cts. per bush. 

% A farmer would mix 20 bushels of wheat at $1.00 per bushel^ 

18 bushels of rye at66§cts. per bushel, 12 bushels of barley at50cts. 

per bushel, and 10 bushels of oats at 40ets. per bushel, together, 

what will one bushel of the composition cost ? Ans. 70cts. 

3. A vinter mingled 5 gallons of Canary, at $1.34cts. per gallon, 
6 gallons of Malaga, at $1.16cts. per gal., and 7 gallons of white 
wine, at $1.25cts per gallon ; what will one gallon of the mixture 
cost? Ans. $1.24^cts. 

4. A refiner had 5lb. of silver bullion of 8oz. fine, 101b. of Toz. 
fine, and 151b. of 6oz.. fine, which he melted together; I demand 
the fineness pf lib. of the mass ? Ans. 6oz. 13pwts. 8grs. fine. 

5. If 4oz. of silver, worth 60cts. per oz. be melted with 8oz. at 
48cts per oz., what is one ounce of the mixture worth ? Ans. 52ct8. 

6. A grocer mixed 2cwt. of sugar, at 56s. per cwt., 8cwt. at 438. 
per cwt. and 2cwt. at 50s. per cwt. together ; what is the value of 3 
cwt. of the said mixture ? . Ans. 6£ 19b. 

.7 A wine merchant mixed 12 gallons of wine, at 4s. lOd. a gal. 
with 24 gals, at 5s. 6d., and 16 gals, at 6s. 34d., what is a gallon f>f 
the said mixture worth P Ans. 5s. 7d. 



OF ALLIGATION ALTERNATE. 

Alligation Alternate is the method of finding what quantity of 
each of the ingredients whose rates are given, will be necessary to 
compose a mixture that may bear a given rate ; so, that it is the re- 
Terse of Alligation Medial, and may be proved by it. 



tB4 TBS AMKKICAN 

Case 1. 

When the resp38ti?c pric3s of the several ingredients aregiTett^ 
to find how much of each ingredient will be required to aoake t 
H^mposition that will bear a certain price propounded. 

RVLK. 

1. Place the prices of the several ingredients in a perpendicular 
order, with the mean rate of the intended composition on the left 
liand. 

% Link or connect each price which is less than the mean rats 
of the composition, with one or more that is greater. 

3. Take the dilTerence between the price of each ingredient and 
the mean rate, and place them alternately, each against its yoke 
fellow. 

4. If only one difference st^nd opposite to any given price, it 
will be the quantity required at that price^^but if there be several, 
their sum will be the quantity required. . 

5. If all the given prices arc gre-ater or less than the mean rats 
t>fthe composition, they must be linked to a cipher. 

6. Different modes of linking will produce different answers ; all 
of which may be proved by Alligation Medial: It ^akes no di5> 
lerence which of the answers is obtained first. 

Examples. 

1. How much rye at 4s. por bushel, barley at Ss. per bushel, and 
oats at 2s. per bushel, will be required to make a composition worth 
lb. 6d. per bushel ? , 

d, as ^ 6 of rye ^ 



Mean rate =30 < 36 v 

24; J 



6 of barley > Ans. 
, 18+6=24 of oats ) 
Explanation. — The difference between ^4 anil 30 is 6, which 
is the quantity of rye and barley, because 48 and 36 are both linked 
to 24; the diffdrence between 30 and 48'is 18, and the difference 
between 30 and 36 is 6, the sum of these two differences is 24i 
which is the quantity of oats required* 

Proved by Alligation Medial. 
6x4=24 
6x3=18 
24x2=48 

36 )96(2s. 6d. proof. 

72 

18 
12 

d6)21«(6d. 



«t|f:9«)9T^» GUID^. 



9dtt 



2. A dtaggist had several sotte of sugar, viz : one Bort at 12ct8. 
pet lb*, aoothei at llcts. per &»i a thi|r4' at Qcts. per Ibi and .a li^fth 
at 8ota.>per lb. ;. how much of each 6ort must he tak«<v>..inake a, 
composition that may be afforded at lOots* per. poupd ? . ' 



4 10 j 11. 

cU.] 9' 



\ 




Ibi. cis* 

2 at 12 per lb. 
1 at 11 per lb. 

1 at 9 per lb. 

2 at 8 pea: lb. 




Ihs. cts, per lb 



1 =latl2 
2+i=3 ll 
24-1=3 9 



lbs, ets. verlb. 

'2+l=3atia^ g 



CO 

a. 



1 =1 

14-2=3 
=2 



11 
9 

8 



> 




lajtr^P^Hb. 
2 at, 11 per lb. 
2 at, 9 per .lb. 
1 at' 8. per lb. 

2 =2at;2 
1+2=3 11 

1 =1 9 
1+1=3 s; 

/6s. cU, per lb 

l+2=;3atl2^ 

2 =2. 11 
2 :=:=2 9 
\-\r%^Z 18 



> 

a 



Mean Rate lOcts. 




& 10 

/6|. • cts, 

1 + 2=3. ^t 12 perlb:\ 
|2+l=3atllperIb.L^^^^^ 

'1+2=3 a^. 8 per lb. j 

The student must prove each of ^ the foregoing answers, as they 
are produced, by Alligation Medial.. . 

3. ^ow much alloy must I mix with bullion of lOoz. fine to 
abase the same to € tjzs. fine ? 

• ' Mean Hite ftoz \ ^^^ ouncieB of bullion. ) . 

mean mte «or. ^ ^^y^ ounces of alloy. 5 ^°^- 

.4. It is required to mif sevjeral sorts of wine, viz : 4it 9s., at 15s., 
and 8ls. per gallon, with water, that the mixture may be worth 12s. 
per gallon? ; 

W. gal, 8, 

9 V o at 9 per gallon. I 
16/ 3 at 15 per gallon. ! « . ^ 
21\12 at 21 per gallon. (^^^ *"^- . 
..U07 9 gallons of water i | . , ' 

The 2d answer is 9 gallons at 9s. per gallon. 12 gallons at jUSsJ 
per gallon, 3 gallons at 21s. per gallon, and 3 gallons of water. ^ 



Mean Rate 12s. 



Case 2. 



X 



When the ^nfiea'isf all the ingredients, the quantity (^ one of 
them, and the ineimTate of ^h^ whole mixture, are giveii, to find the 
seYOfOi) qalaitit)eB of the rest, in proportion to the ghreafqiuintity. 



986 tHS AXBRIOAK 

Find the differences between the price of each smredieDt and 
the mean rate of the whole mixture, and place them dteraatelyi aa 
in case the first. Then say — 

As the difference opposite the prjce of the given quantity, 
Is to the given quantity ; 
So is each of the other differences, 
To its respective quantity. 
Prove the questions by Alligation Medial. • 

Examples. 
1. A gj'ocer would mix SOlbs. of sugar, at 14cts. per pound, with 
some at 9cts., lOcts., and 13cts. per lb. ; how much of each soit 
must he mix with the 30 pounds, that the mixture may be sold at 
12 cents per pound } 

^*' the price of the given quantity ; therefore I 

^ l^J lOsX'^ dif, lbs, dif. lbs. ctt. 

icisA 18XV3 .1. As 2 : 30 :: 1 .. 15 at 9 per Vb.) r 

I I 14x^2=:the 2. As 2 : 30 :: 2 .. SOatlftperlb.S > 

difference opposite to 3. As 2 : 30 :: 3 .« 45 at 14 per lb.) p 

Proved. 

ibs, ctt» ctt. 

Given quantity =30 x 14=^=420 

15 X 9=136 
30x10=300 
45X13=585 




120 ) 1440^l2cts. proof. 

the price of the given quantity ; therefore, I 

? say : • 

1 d, Ibt, dm lbs* etc 

2 1. As 3 : 30 :; 2 .. 20 at 9 per lb. ) ^ 

3=the 2. As 3 : 30 :: 1 .. 10 at 10 per lb. 5 > 

difference opposite to 3. As 3 : 30 :: 2 .. 20 at 13 per lb. ) S 

A man would mix 10 bushels of wheat at 75cts. per bushel, with 
rye at<60cts., barley ^t 34cts., and oats at IScts. per bushel ; 1 de- 
mand how much' rye, barley, and oats must be mixed with the 10 
bushels of wheat, that the whole compound may be sold at 39ct8. 
per bushel? 

75 V 54-21=26 lo x 75=750 




V>^^21 =21 8^x50=408H l 

X>36 =36 13HX34=470« ! 



50 
34 
18/ 1X4^=47 18^xiesa385jV 

p. B. D, B, 



«. Aa «6:10::47..18,J, oats ) ^ 0000 




'T'm 



1. kt »6cl0::21.- S^ofrye^ » 50 )1950 .(39cU. proof. 

t As96:10::36..13Hbarley' 
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967 



39 



18V 36 
34nXi1 
50/V 5 
75X 21 

D. A D?. B. 

L As 21:10:: 5.. 2A-ofrye 

2. As 21:10:: IL. 5A barley 

3. A8 21:10::36..17i^ oats 



B, 



ets» cts. 



e 

I 

B. 



10. X76=s750 
2/rX50=119A^ 
6*.x34=l'?8/(: 

17i^Xl8=308« 



a 



M^^ 1365.H 



©I 



730 ) 28470 (3pet3. proof. 



eft. 



39 



16V. 11 xrll 

34lv>36+ 11=47 
6CI/S2I+ 5=r26 



76y/^ 5 
2?. 

42 rye 

72 barley 
22 oats 



Z>. ^. 2). B. 

1. A8 6:M)::26.»62ofrye 

2. As 5: 10::47..94 of barley 

3. As5:10::11..26ofoats 



== 5 




a 
16 



B. 

12A rye 
6 jiV barley 
i22/rOats 



§ ( Wrye g 
^ < 18tS barley <« 
;j5 (13+ioat8 . j^ 



ir. 
10 rye 

ISiVbac 
l$^oatB 



3. A man would mix 10 bushels of wheat at 4s. per bushel, with 
rye at 3s., barley at 2s., and oats at Is. per bushel ; how much rye, 
barley, and oats must be mixed with the 10 bushels of wheat, that 
the whole compound may be sold at 28d. per bushel ? 



B, 



B. 




^ rye 
5 barley 
12^ oats 



* 
s 



40 rye 
50 barley 
20 oats 



CO 

m 

xn 

a 



B. 

8 rye 

10 barley 
14 oats 



«0 



B. 
10 rye 

14 barley 

14 oats 



WD 



B. 

12J rye 

5 barley 

17^ oats 



B. 






rye 

barley 

oats 



a 



B, 

50 rye* 
70 barley 
20 oats 



4, A man being determined to mix 12 bushels of oats at Is. 6d.. 
per bushel, with barley at 2s. 6d., rye at 3s., and wheat at 48. per 
bushel ; 1 demand how much rye, barley, and wheat must be mix^ 
ed with the 12 bushels of oatd„ that the whole compound maybe af^- 
forded at 2s. 9d. per bushel? 

Ans* 1. 60 bushels of barley, 60 of rye,, and 12 of wheat. 

Ans. 2. 2 bushels 1§ peck of barley, 2b. 1 jp. of rye,and 12 ef wheat. 

Ans. 3. 10 bushels of barley, 10 of rye, and 12 of wheat. 

Ans. 4. 72 bushels of barley, 72 of rye, and 12 of wheat. 

Ans. d. 2 bushels of barley, 12 of rye, and 10 of wheaft. 

Ans. 6. 14bush.lJpeckofbarley,.2b.lJp. ofrye, 141^. If p.of wheat. 

Ans. 7. 12 bushels of each sort. 



QUO 



THE AmmeAN 



Case 3. , 

When the prices of aD the* ingredients, the quantity to be com- 
pounded, and the mean rate of the whole composition are given, to 
find how much of .each ingredient will be necessary' to make up the 
quantity required. 

RuLt. 1- '* - 

Find the differences between the price <!)f ekch ingredient, and 
the mean rate of the whole composition, and place them alternately, 
as in case the 1st ; then say— - 

> As the sum of all the differetit^, 
Is to the quantity to be compk>mi<ted ; 
So is. each respective difference, 
To the quantity required at that^'ate. • i 

Examples. 

I. Suppose I have four sorts of currants, \it ; at 8 cents, ISc^nts, 

tS centil, and 22 cents per pound ; the worst will not sell, and the 

bedt are too dear, I therefore c.0nclude to make a composition of 

1,20 pounds,, which I propose selling at 16 ce,nts per ppund.. How 

much of each sort will be required? 

D. 
1. As 20 



Mean 



8-6 



12 



rale 161 18 



I 22 -8 



2 
4 



2. As 20 

3. As 20 



lbs, D. ibs. cts,, 

ISO :: 6 .. 36 at 8 per lb. 
120::' 2.. 12 at 12 per lb. 
120 :: 4 .. 24 ?it 18 per lb. 



4. A8 20 : 120 :: 8 .. 48 at 22 per lb. 




20= the sum of all the differences. 




D. lbs. ' 

1. As 20 : 1^0 

2. As 20 : 120 

3. As 20 : 120 

4. As 20 : 120 



*. 












D. lbs, ctSA 

2 .. 12 at 8 per lb. 

6 .. 36 at 12 per lb. 

8 .. 48 at 18 per lb: 

4 .. 24 at ^2 per lb. 



2d 
Ans. 



20 



on 

C 

< 
99 



tbi. 

9 A at 8 
36H at 12 
55A atl8 
18 A at- ^2 

• "lbs. 



ctSs per lb. 




]i 



lbs. jcts, pfr lb, 

32 at 8 
8 at 12 
48 at 18' t 
32 at 22 



61^ Ana. 



cts, 

28-iVat 8 per lb. 
21^^ at ISperlb. 
28iV « l8 i^r lb. 
42 fr at 22 per lb. 



Ttl^Ans. 



07 



10 



lbs„ Us* fir lb. 

24 a,t . 8 ' 
32 at 12 
16 at 18 
48 at 22 
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p 

S. How many gallons of water mnst be mixed with wine at 48ct8. 
per gallon, so as to fill a vessel of 80 galloi^s, that may be sold at 
33ct8. per gallon ? Ans. 25 of water. 

3. How much sugar at lOcts., 12cts., and 15cts. per lb., will be 
required to compose a mixture of 2401bs. that may be sold at IScts. 
per lb. ? Ans. 601bs. at lOcts ; 601b8. at 12cts., and ISOlbs. at 
15cts. per lb. ? 

4, Row much gold of 15;* of 17, of 30, and of 22 carats fine, 
must be melted together, to form a composition of 40oz. of 18 car-^ 
ats fine ? Ans. 1. 16oz. of 15 carats, 8oz. of 17 carats, 4oz. of 20 
oarats, and 12oz. of 22 carats fine. — Ans. 2. 8oz of 15 carats, 16oz. 
6f 17 carats, 12oz. of 20 carats, and 4oz. of 22 carats fine. — Ans. 3. 
12oz. of 15 carats, 12oz. of 17 carats, 8oz. of 20 carats, and 8oz. 
of ^carats-fine. 

The student will please to find the four remaining answers, and- 
prove them-all by Alligation Medial. 



POSITION. 

Pdfeition is a rule whiciir teaches us how to find an unknown num- 
ber, by using one or more supposed numbers. If is divided into 
two parts, namely; Single and Double. 



J. OF SINGLE POSITION. 

Single Position teaches us how to resolve those questions whose 
answers are proportional to their suppositions : that is, such as re- 
quire the multiplication or division of the number sought by any 
proposed number ; or, when it is to be increased or diminished by 
ftselfj.or any part or parts of itself/ a given number of times, &e. 

Rule. 

Choose any convenient number at pleasure, and work with it -a-r 
greeably to the tenor of thd* question ; then say. 

As the result of the operation. 
Is to the supposed number ; 
So is the given number. 
To the number required. 

Proof. 

Work with the answer according to thetenor of ihe question, and 
the result will beiequal to the given number. 

N. B. — Many questions which are commonly wrought by Posi- 
tion, may be solved very concisely by Vulg^* Fractions without z. 
supposition. 

23* 



s70 the a.hericar 

Examples. 

1. ' What number is that of which the ^, ^, and | will make 104 ? 
Suppose the number to be 60j Examine the same question 
Then ^ of 60ai:30 worked by Vulgar Fractions. 

And I of 60=20 iiiii-.26 13 numerator. 

And J of 60=15 . 4+4+4-24 ^'' i2denoin. 

-^ N* /). given 

The re8ult=65whichis too little; -^^ 13 : 12 :; 1^ number, 
therefore, I say, as 65:60:: 104 ' ^^ 

60 

13)1348 



65)6240 



Ans. 96 as before. 



The true number=96 Ans. 2. A person after expending^ 
Now i of 96=48 ^ and i of his money, had $60 

And ^ of 96=32 lefl ; how many had he at first? 

And I of 96=24 Now ^+^=^j^j expended, and 

If, or 1 — j^=r^^ lefl ; therefore 

104 proof. As 5 : 12 :: 60 .. $144 Ans. 

3. A, Bf'^and C bought a quantity of goods amounting to ji612, 
of which sum A paid three times more than B and B fgur times, 
more than C ; how much did each man pay ? 

A paid $432, B $144, and C $36. 

4. A man overtaking a maid driving a flock of geese, said to her, 
how do you do, sweetheart ? where are you going with your 40 
geese ? Indeed, air, said she, I have not 40, but if I had as many 
more, half as many more, and 10 geese besides, I should have 40. 
How many geese had she ? Ans. 12 geese. 

5. Suppose I have a cistern full of water, with three unequal 
pipes : now ftie greatest pipe will empty the cistern in one hour, 
the second in two, and the third in three. In what time will the 
cistern be emptied, if all three of the pipes are lefl open at once ? 

Ans. 32 minutes 43fV seconds. 

6. What is the age of a person who says, that, if |^ of the years 
I have lived be multiplied by 7, and § of them be added to the pro- 
duct, the sum will be 292 ? Ans. 60 years. 

7. A schoolmaster being asked how many scholars he" had, an- 
swered, if to double th^ number I norw have you add f , i, ;}, and i 
of them, I shall have 435 ; how many schoUfs had he ? Ans* 120. 

8. What sum will amount to $860 in 12 years, at $6 per cent, 
per annum ? Aiis. $500. 

9. A certain sum of money is to be divi|ded aJ(nong A, B, C, D, 
and E, in such a manner that A may have ^, B j^, C i^^, D ^, and 
£ the remainder, which is $40 ; what is the sum and! each man'sv 
»hare of it ? Ans. The sum is $100, of which A gets $26, B 20„ 
C 10, D S, and E the rest, whij:h is $40. 



1,0. A ms^n aflef expending J and ^ of his yearly income^ had 
$26§ lefl ; what did his yearly salary amount to ? Ans. $160. 

11'. When A, B^ and C were talking of their ages, B said his age 
was equal to IJ times the age of A, to which C replied, I am twice 
and j^^ the age of you both, and the sum of our ages is equal to 93; 
irhat was the age of each person ? 

Ans. A was 12^, B 18, and C 63 years of age* 

12. A man having found a bag of dollars, said that the J^, }, |, 
and } of them made up the sum of 57 ; please to tell me how ma»- 
ny dollars were in the bag ? Ans. $60. 

13. The yearly interest of Miss Charlotte's money, at $6 per cent., 
exceeds one-twentieth, of the principal by $100, and she does not 
intend to marry any man who is not scholar enough to tell the 
amount of her fortune. Pray, sir, can you obtain her consent ? 

Yes, sir, she is worth exactly $10000. 



11. OP DOUBLE I^OSITION. 

. Double Position teaches us hoyr to resolve questions by making 
Bse of two sjipposed numbers. Those questions in which the re- 
sults are not proportional to their suppositions, belong to this ride : 
that is, such as those in which the number sought is increased or 
diminished by some given number which is not any known part of 
the number required. ^ . 

Rule. 

1. Suppose any two convenient numbers, and work with each* 
of them agreeably to the tenor of the question, and if the error be 
tt)o great ii^ either of the operations mack it with +, but if it be too 
small mark it with— . 

3. Multiply the first position by the second error, and the second 
position by the first error. 

3. If the errors be alike, that is, both greater or both less than 
the given number, take their differeace for a divisor and the differ- 
ence of the products for a dividend. 

4. If the errors be unlike, that is,, one too much' and the other 
too little, then take their sam for a divisor and the sum of the pro- 
ducts for a dividend ; the quotient in eithercase will' be the number 
required. 

PRdof^ 

Work with the answer according to the conditions of the' ques-- 
don, and the result will be equal to the given number* , 

1. A man was hired 50 days on thesO' conditions, that is. foreve- 
ly day he worked he should receive 76 cents, and for every day he 
was idlQ he shojild fbrlbit* 25 cents ; at thfi expmtion of tlie ti&«i,. 
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he received S27.60ct8. How many days did he work, and how 
many was he idle ? 

let. Suppose he worked 30 days, Qd. Suppdse he worked 36 days, 

then he was idle 14, of course : 

D, cts, $ eU, 

Now 36x75=:5n'.(K) he earned: 
And 14x25= 3.50 forfeited. 



then he was idle 20, of course : 

D. eU, $ cts. 

Now 30x75=22.50 he earned. 
And 20x25= 5.00'ft)rfeited. 



The sum rec'd 17^ 
The given sum 27.50 

The first error 10.00— 

The first position 



The sum rec'd 23.50 
The given sum 27.50 ^ 

The 2d error 4.00— 
=30x 4.00=120,00 



The second position=36x 10.00=930.00 

~6M) 240.00 



He worked 
And'h^ was 



— T ■ — 

40 days. > » 
idle ' , 10 days. J ^^"^ 



2.' The head of a certain fish^is 91hches long, and its tail is ais long 
as its head and half of its body, and the length^ of its body is equaf 
to the length of its head and tail; what is the- whole length' of the 
fish ? 



uidhet. 



ittehet. 



I. Suppose the body to be 20 2. Suppose the body to be 30 

Then one half of the body= 10 Then one half of the body= 15 

Tfie length of the head = 9 Th^ length of the head = 9 

The length of the tail = 19 The length of the tail = 24 

The length of the head = 9 The length of the head = 9 

The head and tail added = 28 The head and tail added = 33 

= 30 



The length of the body = 26 The length of the body 

The first error . = 8 The second error 

The first position =20x3=60 
The second positioB=30x 8=240 

5)180^ 

The^'true lengtk^of the body= 36 inches* 

18 inches, 
t 9 inches. 



= 3, 



Halfthebody= 
The head = 



The true length of the tail=^ 27 inches ; 
therefore, 36+27+9=72 inches* Aiiswer. 

3. Two men, namely, A and B, have bath the same, income ; itl 



««tU8'a5fni fifth of Mfr ^ity yiew- but B, by spending* $150 per i an* 
ium mote idian Aj at the end of 8 year» fends himself $400 in debt: 
What is llwir yearly income, and what does each one expend per 
annum ? ^^9; * Their true: income ib $500' per annunr ; A expands 
S4D0and B $65a • . / 

' 4. A: ftUaep ibid was robbed tbt^ nights in succession ; the 
first night half the sheep were stolen and half a single sheep moie^ 
the • seooiidl )»i!gbt half the • remainder wei^ ' taken and half a single 
^he^piinoii^ ; tiicl tfhia-di night they took half of what yet remained 
and "ialPai single 'rfieel^ rtiore : ; ail of which was done without killing 
any sheep, and there remained at least 20 sheep in the flock. How 
many were there at first? Afts. 167 sheep. 

5. By his will a father has directed that his eldest son is to have 
in the fir^t i(risjaffi€0 ^Jppff^^^^ t|e Who'te 'estate,, and then to re- 
ceive } part of the remainder ; the second son is to have first S2000 
out of <li»*' reiidhe left' by his 'elder brother, and then i part of the 
remaindei* ;* the third *oil is fo haye $3000 out of the balance left 
by his two elder brothers, and then ^ part of the remainder; and 
So on tciikie lasft'soiiV whose? pbrtioh wfll be what his elder brothers 
haVe left,' £thd all their portions must be equal. Require'd : 1st. The 
father's estate?' 3d. The number of his sohs? 3d. The portioit 
of each son? 'AnS. The father's estate was $35000, he bad 6 sons, 
and the porfioh of each son is $6000. 

'^. A marf hfating aold his cattle, received for tRem all the stiAiof 
$9b0,beirig'^aid for every -steer $30, for every cow $'12, BUd for 
every calf $3 ; there were as many steers as cows; and for every -epw. 
tivcy fealvea ; ' h^W m%iny were there of each sort ? 

Ans. S5 steers, 25;cows, and 50 calvfes. 



'•I ' . i ■ 



7. One being ask^ed yf^t time of the day it| was, ahswered, the 
day at this time is 14 hobrs long; therefore, = if you add J of the 
time past since sun rising^fo J of the rem alining' tiYne till sun setting 
the sum will be the Irme repaired *• What 6^*cl6ck was it when the 
question was propounded^? ' Ans. 8 hoiirs 34 mitiutesirom sun ris- 
ings eoi^fre4^^^^r^'"9nianiB)g time isi5 konrs 36 ininute9.[ , 
/:6. A scrH-asked lus'fathDr hOw^old he. wis ^ his faJth'ev replied; 
your a^e islnow' | of .mine, hut 4 yisars ago y.<!Hir age was osnly. f of 
what mlB^ is J<^w*;f'M^hat .were' their a(ges? . Ans« The farche.r's age 
was TO,'*iie*_poB[*s af«.'^as 14* ■ '!»i-' .. ■ M. .'..:.'•. 

91 A gen^lemaJh haik* t^o hptsds o^* considerable value. <and a oar« 
fiagaiW.atrUi lOOiS';/ nOftvv if tlie fir^t^orse be harnessed to it, he and 
the carriage together will be three times the value of .the secbnd^ 
but if the second be harnessed to it /they will be 7 times the value 
of th^ fir^t ; !?¥i^at i^ tb^,- va^u^pf. each hor^e ^. The- value.of the first 
horse is ^20| th|$ yalue of tl^l^ second i£40» ,. 

10. A gentleman went into a school where the scljolars were ve- 
ry studious ; he, 'therefore/ gave each of thenv XQ icex^ts, ,and,had30 
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cents left ; but, if he had given them 12} cents apiece^ he would 
have wanted 25 cents. How many scholars were in the said 
fichooi? Ans. 18 scholara. 

11. A, B, and C would divide $8(^ among them in ailch a inan*> 
ner that B may have $5 more than A and C $10 more than Bv 
what is each man's share? Ans. A must l^ave $20, B $25, and C 
$35. 

12. D, E, and F would divide $100 among them so that £ may 
have $3 more than D and F $4 moxe than £ ; what is the share of 
each man ? Ans. D's share is $30, £& $33, and F's $37^ 



ARITHMETICAL PROGRESSION.* 

Any rank or series of numbers more than two, increasing or de- 
creasing by a common difference, is said to be in Arithmetical Pro*- 
gression. 

When the succeeding terms of a progression increase by a com* 
iBon difference, they form an ascending series, but when Uiey de- 
crease by a common difference, they form a descending series, 
^k la 5 ^ 4 6 8 10 12 &c. is an ascending series. 
Anus^j^j^gg 4 2 ^-c. is a descending series. 

The numbers which Ibrm the series are called the terms of the^ 
progression. The first and last terms are extremes^ and the othei 
t,erms are called the means.. 

There are five terms in Arithmetical Progression, any three of 
which being given) the other two may be easily found. 

1. The first term 

2. The last term 

3. The number of terme ^ 
4 The cobunoB differenee > Means* 
5. The sum of all the terms y 

N. B.—- In any series of nun^rs in Arithmetical Progression^ 
the sum of the two extremes is equal to the sum of any two means, 
which are equally distant from the said extremes, a^iii the above se«^ 
ries, where, 12+2sl4, lO+4ssH and 8-f6s:14 When the 
number of terms is odd, the middle one supplies the plaoe of two 
terms, as in the following series, 7, 6, 5, 4,. 3, 2, 1, in which, 7+1 
=8, 6+2=8, 5+3=8, and 4+4=8. See the exemplification fol« 
lowing the first example. 

Case 1. 

When the first term, the common difference, and number of 
terms are given, to find the last term and sum of all the terms. 

* Arithmetical ProffrenionwiU adpiit.of 20 problcini. Sm Mr. Nicbolmi Pike't Itttt: 
4i|ithnietic,.McoDa'e<ittioD, 1992I;. 



\ Extreme,. 



1. )M[ultiply the number of termsj l^&s 1, by the common diffe'N 
'ence, imd to that product add the first term — the sum will be the 
last term or greater extreme. 

2. Multiply the sum of the two extremes by the number of terms, 
and half the product will be the sum of all the terms; or, multiply 
the sum of the two extremes by half the number of teims, and the 
produet will be the sum of all the terms. 

Examples. 

1. A merchant sold 19 yards of shalloon at Sets, for the'first yd. 
5cts. for the second, 7cts. for the third, &c. increasing 2cts. every 
yard ; what did the shalloon amount to ? 

TJhe numb«f of ternisss 19 Sets, sethe less extreme* 

Subtract .1 39ct9.=sthe greater extreme. 

' ■ , * 

18 42ots.=:sum of the extremes. 

The common difference =3 19= the number of term?* 

3€f 2)798=the whole product. 

The first term i= 3 

— 399cts.=$3.99cts. Ans. 
The last term =39 

Exemplification. — If another series of the same kind with the 
giren one be placed under it in a reversed order, then the sum of 
every two corresponding terms will be equal to the sum of the ex- 
tremes. Consequently, any one of those terms being multiplied by 
the number of terms, must give the whole sum of the two series ; 
dierefore, the half of the whole sum of any twO series will be the 
•um of all the series. 

Let 1, 2, 3, 4, 5, .6, 7, 8, be the 'given series. 

And 8, 7, 6, 6, 4, 3, % l,of the same kind reversed. 

«7, •/, •/, «/, v, \ff V, «/, 

Now 9x8^2=36. ? « r 

And 1+2+3+4+5+6+7+8=36. 5 ^^®^^' 

2. Suppose 100 stones were laid a yard distant from each other, 
and the first stone a yard from a basket ; what distance will a man 
travel who gathers them up isingly, and returning to the basket with 
one stone at a time ? ^ . Ans. 10100 yards. 

3. Sixteen persons bestowed charity on a poor man ; the first 
gave him 5cts., tbe second 9cts., and so on in Arithmetical Pro- 
gression ; how much did the last person give, and what sum did the 
indigent person receive ? Ans. The last person gave 65ctfl., 
and the poor man received $5.60 cents. 

.4. How many strokes will the hammer of a regular clock strike 
in 12 hours? Ans* 78. 

' & In a certain triangular field, there are 41 rows ofcom^tfae 



first row being in one corner, contains but a smgle liill, and the last 
row OiU the opposite side contains 81 kills; how many kills qf com 
are in the ^aid field ?. 4<^^. 1681 hills. 

Ca9B«. ■ • :• 
When the two extremes and the number of terms, are (giveh; to 
find the common difference of all the terms. 

Rule. 
Divide the difference of 4he extremes by the number of terms 
lees 1, and the quotient will be the common diffet^iiee* of all the 
terms. / ' . .., . 

Examples. . . <; 

1. A certain debt is to be discharged ifa a year by weekly pay* 
ments, the first payment to be 8^ cents apd tha last $8.58|^ «entsf 
what is the common difference of each payment, and whole debt ? 

w.' f cts, $. cts. 



62r 
I 



e.56^ $.58^ 

.08^ 08| 



8.661=2600 thirds. 
^1 ) 8.50. (16f cts. = the com- 50 

5 i ^ mon difference 



340 



of each payment I^OOO 



306 . . 2) 13520Q 

-^- . . . 3)67600 thirds. . 

17)—^% of a cent. Thedebt=i=$225.33ict9.- Am. 

2. A man is to travel from the city of Washington to a cQctain 
place in 19 days, and go but 6 miles the first day, increasing every 
day by an equal excess, so that the last day's jotrrney may be 60 
miles ; what is the common difference sted distance of tk^ journey ? 

Ans. Common differeaeeasg miles j idistance, 627 miles. 

3. A man had 10 sons whose several ages differed alike ; the 
youngest was 3 years old, and the elde«t>^; ifh^t was the com- 
mon difference of their ages ? Ans. 6 years. 

4. There are 21 persons whose ages are equally distant from each 
other ; the youngest is 20 years old, and the eldest 60 ; what is the 
common difference of their ages, and the age of each person ? 

Ans. The con(i|non difference is 2 years. 

years. 

20=the age of the ii«t person. 
90+2^=22= of the 4a person- 

22+2=i:24=r of the 3d person; 

24+2=26=: of the 4th person.- &c. 

5. A certain debt is to be discharged at 11 sepiEirate paymeftts^lfae 
first payment is to be $5, and the fast ,^75 ; what is tibe ooniiiQii 
difforence of each payment?' ^ Ans..^?. 



GEOMETItlCAL PROGRBSSiON.* 

Any rank or series of numbers continuaHy increasing by a 6om- 
tnon multiplier, or decreasing by a common divisor^ is said to be m 
Geometrical Progression. \ 

Thus 5 ^> ^* ^> ^> ^^> ^* ^ ^^ increasing geometrical series. 
1 16, 8, 4, 2, 1, &c. is a decreasing geometrical series. 

Theire are five term3 in Geometrical Prog/'ession, any three 6€ 
which being given, the 'other two may be easily found. 

L The fkst term. } kp * ^ 

2. The last^erm. J. Extremes. 

^ 3. The number of terms. ^ 

4. The ratio. > Means. 

5i The sum of all the terms,} 

The common multiplier or divisor, by which the serieftis increas- 
ed or decreased, is called !the ratio. 

N. B. — Iti ahy1ran)c or series of numbets, which increase or de* 
crease by' a common ratio, the product of the two extremes is equal 
to the product' of any two means, equally distant f>om the said ex- 
tremes, as in thi3 series, 2, 4, 8, 16; tlie prpduQt of 16x2 is equal 
to the product of 8x4, each prodtict being 32. When the number 
of terms is odd, the middle one supplies' the place of two terms, as 
iti the series 27, 9, 3, the product of 27x3 is equal to the 'product 
of 9x9, each product being 81. Also, the product of any two 
means divided by either of the extremes will ^produce the other ex- 
treme, &c. &c. , 



When the first term, the ratio, and number of terms are given, lo 
find the last tefm, and the sum of all the series. 

'» Rule. 

1. Raise the ratio to the power whose index is t)tte less than t^6 
njamber of terms given in the question ; which, being multiplied by 
the first terra of the series, will give the last term or gteatet extreme. 

2. Multiply the last term by the ratio, and from the pitoduct sub- 
tract the first term of the series ; then divide the remainder by th« 
ratio, less one, and the quotient will be the sum of all'the series. 

Examples. 

1. If the first term of a geometrical series b'e 5, the ratio 3, and 
Ae number of terms 7, what is the last term, and the sum of the 
jerles. 

'^OtooMUiorfProtrcfiio&will adinici»f 18 problems. See M r. Nicbolai Flkt't teifi 
ArUUB4tk»feeoi|«l ^tioji. 17&7. 
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3>=the ratio 



7293=the 6th power of the ratio* 
Multiply by 5scthe first term of the series. 

Answer 3645srthe last term of the series. 
Multiply by Sssthe ratio. ^ 

10935 
Subtract 5=The Ist term of the series. 



The ratio=3-l=2)10930 



^ Answer 54653=the isum of the series. 

% If the first term of a geometrical series be 4 and the ratio 4, 
what is the 9th term only ? 

The ratio=4, and the 8th power of 4=65536 
Multiply by the first term 4 

The 9th term of the series :;=26^ 144 



3. A gentleman by his will left 
his estate to his five sons, in the 
following manner, that is, to his 
youngest son $1000, to his se- 
cond $1500, and ordered that 
each son should exceed the next 
younger by the equal ratio of 1 J ; 
what was th^ whole amount of 
the gentleman's estate ? 

The ratiosrTSi =^5.0625 
Multiply by 1st term = 1000 

The last termar 6062.5000 
Multiply by the ratio == 1.5 

"253125000 
50625000 



Subtract 



7593.75000 
1000=fst ter. 



IU$-l.ss.5)6593.75000 
Answer #13167.50,00 



4. A man bought a horse, and 
by agreement was to give a far- 
thing for the first nail, two for 
the second, four for the third,&c.; 
there were 4 shoes and 8 nails in 
each shoe ^ I demand what the 
horse is worth at that rate ? 

Ans. 4473924iS 5s. 3|d. 

5. A thresher wrought^ days 
and received for the first day's la- 
bor 4 gtains of wheat ; for the 
second 12; for the third 36, &c. 
How much did his Wages amount 
to, allowing 7680 grains to make 
a pint, and the whole to be dis- 
posed (^f at tfl per bushel ? 

Ans. $14187.75cts. 

6. A gentleman, whose daugh- 
ter was married on a new. year's 
day, gave her k guinea, pronus- 
ang to triple it on the first day of 
each month in the year; what 
did her portion amount to ? 

Ans. 265720 gtiineas. 



nvpnrr** ami. SIB 

7* An ifnonmt fop wanting to puirebaso an elegant hona*!. a Ik- 
eetiona gentleman told. him he had one which he would sell upon 
these moderate terms, namely : that he should give him one cent 
for the first door, two for the second, four for the third, and so on, 
doubling at everf door, which were 36 in all. It is iEi bargain, cpei 
the simpleton, and here is a dollar to bind it. How much did the 
house cost him ? Ans. 968719476T<36ct8. 

8. A crafly servant agreed with a farmer (ignorant in numbers) 
to serve him 12 years, and to have nothing for his service but the 
produce of a wheat corn for the first year, and that produce to bo 
■owed for the second year, and so on from year to year till the end 
of the said time. I demand the worth of the whole produce, allow* 
ing the increase to be but in a tenlbid proportion, and sold out at 
50 cents per bushel ? Ans. $119028. 

9. A man threshed wheat 9 days for a farmer, and agreed to re<^ 
oeive but 6 wheat corns for the first day's work, 64 for the second, 
and so on, in an eightfold proportion. What did his 9 days' labor 
amount to, rating the wheat at 83J^ts. per bushel ? 

Ans. #960, rejecting remaindertw 
iO. A merchant sold 30 yards of fine silk velvet, trimmed with 

{old very curiously, at 2 pins for the first yard, 6 pins for the second, 
6 pins for the third, &c., in triple proportion. I demand how 
much the vjelvet produced when toe pins were afterwards sold al 
100 for a farthing ; also, whether the merchant gained or lost by the 
transaction, and how much, supposing the velvet to have cost him 
1W£ by the yard ? Ans. The velvet produced 21446992924 I3a« 
0^., and the merchant gained 2]446962a2£ 13s. 0|d. 



PERMUTATION. 

. The pennutation of quantities is the showhig how many di Ateal 
ways any given number of things may be changed, so as to assunie 
diffeient positions: thiis«~abe, aob^bac, bca, c&, cba, are six difilb^ 
rent positions of three letters. * 

Casb 1. 
To find the number ofperm.ntations or changes that may be ma^e 
of any number of things, all different from eiioh other. 

Multiply all the terms of the natural series of numbeis, firom 1 op 
to the given number, continually together, and the last product wiU 
be the number of permutations required. 

KxAa^Puis. 
1. How many changes of position oan a company of 6 mea Hfsomejl 

Ix2x3x4x5x6=:5720 Ans- 
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• 8. Hov m%Mf different numbers can be made with lS34fi6789^ 
lx2x3x4x5>c6xTx^X»=36l8880. Ans. 

3. How man^ changes may be rung upon lobelia, and how long 
will thej be ringing but once over, supposing 24 changes to be 
tungin one minute, and the year to contain 365 days and 6 hours 2^ 

Ix2x8x4x0>:6x7x8x9xl0x 11=39916800 

12 



"^•"^^-^ 



. 24)47900 1600 =change8. 
eo) 19966400»minttteft. 
365 dtys 6 beac8«6766 hours)33^640]u8.j(;37 years. 



•^'^'—rmmw 



5J4)8298 iours rem- 

7)345 days IS honn. 

, , 49 weeks 2 days ; 

eonseqnendyi.tfie number of changes is 479001600, and the time is 
37 yeto, 49 weeks, 2 days, and IB hours. 

4.. Seven genllemen that were trarvelling met together by chance 
at a, certain inn upon the road,, where they were so well pleased 
with their host and each other'is company, that, in a frolic, they o^ 
fered him 9IOO to let them stay at that place so lonff as they, toge- 
ther with hjin*. could sit every day at dinner in a different order. 
The host, thinking that they could not sit in many different posi* 
tions, because there were but few of them, and that himself oonld 
make no considerable alteration, he being but one, imagined that 
h^ should make a gooid bargain, and readily (for the sake of a good 
dinner and better company) entered into an agreement with them, 
and so made himself the eighth person. I demand how n^any dif- 
lerent posiiioBS. they aat in, and how long they staid at the Qaid vin» 
allowing the year to.be 36§da^,6bouf6:F Ans. They, sat iB>40320 
positions, and slaid at the said mnllOyears, 142daysi and 12 hoQrs;* 



V €ask2." 

< 

Any number of different things being given, to find how many 
changes can be made out of them, by taking any given number of 
t|uabtitie8 at atime.' ' * '> 

• ' Rti«. I-.' 

Take a series of numbers, beginning at the number of things gi** 
Ten, and decreasing by 1, to the number of quantities to be taken at 
f. time; 'and' (lie product of all the terms, taken as above directed* 
will be the answer K:equked. 



stitdent's ovum. 881 

EXAMPLEB. 

I. How manychangeflLDiay.be 2. How many words can be 

rung with 4 bells out of 8 ? made with 6 letters out of 24, 

8 bells. admitting a number of conso- 

7 nants may make a word ? 

■— 24x23x22x21x20=5100480 

56 19 



6 



«^j/» Anji* 96909 IxU. 

5 



Ans. 1680 changes.: 



Case 3. 

Any number of things being given, whereof there are several 
things of one sort, several of another sort, &c., to find how nasj 
changes may be made out of them alK 

Rule. 

1. Take' the series 1, 2, 3) 4, &c. up to the whole number of 
tilings given, and find the product of all the terms. 

2. Take the series 1, 2, 3, 4, &c. up to the number of things gi- 
ves.* of the first sort, and do the same by the second, third, &c. sorts. 

3. Divide the product of ail the terms by the joint prod|ict of the 
different terms, and the quotient will be the answer. 

Examples. 

1. How many changes or variations can be made out of the let- 
ters in the word Zaphnathpaaneah ? 

There a^e fifteen letters in the given word ; therefore, the num- 
ber of things given is 1&— consequently 

1x2x3x4x5x6x7x8x9x10x11x12x13x14x15=: 
I307674368000=rthe product of the whole number of terai»— and 

ix2><3k4x5r=the number ofays ^=120; 

lx2(=the number of pees ^=2. 

1x2x3 ? :t=the number of aitches) = 6. 

1x2 (=the number of ens ) ss 2. 

Now, 120x2x6x2:=:2880=:the divisor. 

2880)1307674368000(454053600 Ans. 



C. . How many difTereat numben eta be made tf tte following .fi^ 
pres 1223334444 ? . Am. UMWO. 

24* 
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COMBINATION. 

The combination of quantities is the showing how oftcfn a less 
aamber of things may he taken out of a greater, and combined to- 
gether, without considering* the ord^r they stand in : thus— out of 
Uie letters abo there are tlwse combinations of two, that is, ab, ac, 
and be. 

Rule. 

1. Tkke the series 1, %. 3; 4,. &c. up to the number to be takes 
at a time, and find the product of all the terms. 

8. Take a series of as many terms, decreasing by 1, from the giv- 
en number out of which the combination is to be made and find the 
j^oduct of all the terms. 

3. Divide the last product by the first, and the quotient will be 
the answer required. 

Examples. 

1. How many combinations 2. How many corabiiiation9 

can be made of 7 letters out of 12? can be made of 6 letters eut of 

I 12 the 24 letters of the alphabet ? 

» 11 Ans. 134596. 

-;- rr- 3. Abutcherbargained with a 

%. in fanner (well skilled in numbers) 

* 2« for a dozen sheep, (at UoUs. per 

^ jo^ head) whi<»h were to be picked 

^ Q out of 2 dozen ; but, being long 

.... in choosing them, the fanner told 

514 11880 him that if he would give him a 

5 8 a cent for every different dozen 
""^ ^ — 7Z which might be chosen out of the 
120 95040 ' 2 dozen, >he should have the* 

6 • 7 whole,to which the butcher read^ 

ci^jcQoa ^^y i^i^eed ; what did they cost 

^ ooo^ j^.^j ^^ $27041.56cts.. 

....^ ...^.*„^ • 4.. A general was asked by hia 

5040. )3991680(793 Ans. king what reward he should con- 
fer on him for his services ; the general required a penny for every 
file of 10 men in a file, which he could make out of a company of 
90 men ; what sum did it amount to ? Ans. 2383602284ai& 58. 3d. 
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OF MENSUEATION. 



ICensuratiott teaches us how to^find the are» er superficial ces- 
teni of any iplain sjKface or sngerfidies^ Alio, th« sohditf or oAi-^ 
^ cottteal of any solid body. 



K* B.— !• A superficies or surface is an extebsion of two di- 
mensions, namely, length and breadth, but is not considered at hav- 
ing thickness. 

9- Asolidbodj of any thing has three idimensionsi viz., lengthy 
breadth, and thickness* 

TABLES OF DIFFERENT MEASURES. 



L Of Lineal Measures » 



IS inches 

3 feet 

6 feet 
16^ feet or 

5|^ yards 
40 poles 

8 furlongs 



make 

' make 

make 

make 1 

make 
make 



fbot. ' 

yard. 

fathonK 

rod, pole 

or perch. 

furlong, 

mile. 



IL Of SiaiTARB Measures. 
144 inches make 1 foot. 
9 feet make 1 yard. 

36 feet make 1 fathom. 

1600 poles make 1 furlong. 
64 furlongs make 1 mile. 



N. B.— «The chain made use of in measaring land, commonjf 
called Gunter's chain, iis 4 poles, or 23 yards in length, and contains 
100 equal links, each link being 7^- of a yard, equal to .66 deeimals 
of a foot, or 7 inches and .92 decimals of an inch long. An acre of 
hnd is equal to 10 square chains ; that is, 10 chains in length and 1 
m breadth ; 4840 square yards, 160 square poles, or 100,000 sq^uart 
links (each being the same in quantity) make 1 acre. 

in. Of Gueic Measures.. 

1728 cubic inches make 

27 cubic feet make 

166| cubic yards make 

^ 128 cubic feet, or8fl. in length, 
4 in breadth, and 4 in height 
24| cubic feet, or 16^ fl. long, 
1} thick and 1 in height 
331 cubic inches * make 

9Si cubic inches make 

966} cubie inches make 



1 cubic foot. 
1 cubic yard. 
».«.<»x. 1 cubic rod. 

> make 1 cord of wood* 

> make 1 perch of stone* 



1 gallon wine measunet 
1 gallon ale measure. 
1 gallon dry measiife. 



MENSrURATION OF SUPERFICIES, 

The area of any plain surface is estimated by the number of 
equ^es contained within the bounds thereof, without any regard to 
thickness. The side of a squase may be aa^inch, a fbot, % yanl, a 
Bnk, a chain, or a pole, whichever may-auit best in the opinion of 
the calculator ; and henee the area is said tobe so many square in* 
ehes, square feet, square yardfe, square links, &e« aceoiding to tkr 
dimension of the measuring nmu 

Pscsux k 

To find the area oti sqaare*^. 



9M 
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RULB. 

Multiply the side of the given square into itself, and the produef 
will be the area or superficial content, and of like name with the de* 
nomination of the measuring unit, let it be inches, feet, or yarda 
respectively. 

EXAMPLXS. 

1. Required the area of a square 2. Required the area or Euper- 
whose side is 15 feet 9 inches. ficial content of a square flooi^ 



ft* in, 

15 9 
15 9 

225 
11 8 
11 3 
00 6 9 



// 



Ans.248 9 
by duodeci- 
mals, cross « 

mtiltiplication. 



6=J 



3=3 
of 6 



f5 



m. 

9 
3 



47 



3 
5 



236 
7 
3 



'/ 



3 

10 6 

11 3 



Ans. 248 -0 9 
by practice. 

By whole numbers. 

/). in* inches, 

15 9=189 
15 9=189 



each side of which is 16 feet. 
16 feet long. 
16 feet wide.. 

96 
16^ 

Ans. 256 square feet, becausr- 
tfae measuring unit is one foot. 

3. What is the area of a square 
field whose side is 37 chains and 
25 links ? Ans. 138a. 3rQ. Ipo. 

4. What is the area of a square 
field whose side is 250 yards I 

Ans. 12a. 3r. 26p.+560. 

5. What is the area of a square 
floor that measures 24 feet 6 in. 
9 sec. every way ? 

Ans. 603 sq. feet, Sin. 9sec. 6 
thirds and 9 fourths.— The stu- 
dent is requested to prove the 
answer to be right by Practice 
anc^'Duodecimals. 

Problem 2. 
To fiind the area or superficial content of a parallelogram or tioiig 
square. 

Rule. , 

Multiply the length by the breadth, and the product will be the 
area or supeiilcial content required. 

Examples. 

1. What is the superficial content of a plank that is 14 feet 6 in* 
chea long, and 4 feet 9 inches wide ? Ans. 68{(l. lOin. 6 sec. 

2. What is the area of a field, in acres,, whose length is 14 chains 
10 links, and breadth.9 chAins 75 links ? Ans. 14a. Oroo. 22per.. 

Problem 3. 
When the breadth of a plank is given, to find how much in leogtk. 
will make a squase £»ot» 



' 12)35721 =product in seconds. 
- 12)2976 9" 



Ans. 248 9" 



tTOUEMT'S- OiriM. 



^69- 



litTLK. 



* / 



Divide' 144 square inchesr bj die breitdkh, and the qaotient will 
be the answer required. 

1. If A plank be 4^ inchea wide« % If a plank be 9 inches broad; 
hovr much of it in. length will be how much of it in leni^ wi(k. 
required lo make a square foot? make>12«qtMre feet? 



4^) 144 square inchi^s. 



9 )288 
Ans. 3Sin. s=:ifL Sin. 



144 
12 

»>172a 



j; 



>.: 



■» 



Ans. 19*2in.=sl9ft. 

Problm 4. 

To find the area of a rhombus. 

Rule. , 

Multiply thejeogtb by the perpendicular heighst, and the produot 
will b&i the area required. n 

NoTE.-^A rhombus has four equal aides, two of its eagles are gmat* 
•r aiid two less than, the angles of a squi^re. 

Examples* 

1. LetABCbbearfiotabuseach 3. Required the area of the 
side being 16 feet, and the per- rhombus DEFG, each side being 
pendicular height A£ 12 feet; 12|ft., and perpeqdicular height 



what is the area ? 



EH 9|feet? 




Ans. 115ft. 7in..6«ec*, 

K 



16fl.=length of one side. 
12ft. = perpendicular height. 



19SI square feet. Ans.. ,. ^, 

Problem 5. . 
To find the area of aTbomboid. 




, Multipjjrbneiof the longest sides by the perpendicular height^. 
•Ad tlyr'produci will be the area required. 

KoxCattA ffcon^^oid is a figuje whp^e opposite aides andanflM 
are equal^ "'*-'• 




S8S TBI AinKICAN 

An EZA1IPI.B. 
Suppose ABCD to tepretent a 
rhomboid, the two longest sides, 
namely, AB and CD, each being 10 
chains 50 links, and the perpendicu- 
lar height AE 7 chains 60 links ; re* 
quired, the area in acres^ Sus. b 

eft. /j. ch. It. aertt. «• too, 

10.60 X7.6a=:"-W^=7.9e000=7 3 

Problem & 
To find the area of a triangle. 

RULB. 

1. if it be a right angled triangle^ multiplj the base hy half th» 
perpendicular, or half the base by the whole perpendicular, and the 
product in either case will be the area or superficial content re- 
quired. 

2. If it be an oblique angled triangle, (whether obtuse or acute,) 
multiply the base by half the perpendicular, let fall from the oppo- 
site angle, or half the base by the whole perpendicular, and the 
product in either case will be the area required ; or, multiply tho 
whole base by tl^e whole perpendicular, and half the product wiB 
be the area. 

lYoTB. — An obtuse angle contains more thaa 90 degrees, and 
an acute angle less. 

ErAMPti^si. 

I, Suppose the base AB of the right an^ c 

gled triangle ABC to measure 10 feet 9 inr 
ches, and the perpendicular BG 7 feet 3 in- 
ches, what is the area ? 

I'll. ft, m. 

3=::i)i0 9=ba8eAB. 

7 3in.3sper. BC. 

76 3 

2 8 3" 




2)77 11 3 



38 ] 1 7 6'^^ Ans. Prove theanswer to be right bjr 
decimals and duodecimals. 

2. Hie oblique angled triangle. t c 

ABC being given, draw a perpendi* 
cular from the obtuse angle at C to 
thd base AB, and that perpendicular 
is the height of the triangle. The 
bati^'AB is supposed to be 84 poles ^ ^ 
and the perpendicular CD 06 ; what o 

is the area in acres, &c. l Ans. 14 acres 2 rpods 32 poWt 
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Problem 7. 

To find the area of a triangle 
when the three sides are gif en* 

Rule. 

From half the sum of the three 
tides subtract each side seferally, 

then multiply the half sum and _ 

the three remainders continually t* Aal^^K 

together, apd the e^ue root of ig^S^'oft 

the product will be the area le* S 21! ^7« 

quii^d. 76-60-16 

An Example. 

In the triangle ABC let the 
fide AC be 4Q poles, CB 50, and 
AB 60 ; required) the area in 
maies, &c. ^ 

Ans. 6a« Oro. 32po> 




2)160 

Half75=ssum. 

d6s:ldif. 

262S 

25=2 dif. 



65625 

15=:3dif. 



984375= pro- 
duct of the half 
sum and 3 dif. 



• • • oo» 
984376(»9Sl 
81 



188)1743 
1701 



■«-* 



1962)4275 
3964 



311 rem* 
4,0)99,2 poles, 

4)24 32po. 

6a* Or 32po« 



Problem, 6. 

To find the «rea of « trapezium. 

KoTE.-— A trapezium is an irregular figure of four unequal AtdiM 
and unequal angles. , 

Rule. 

Draw a diagonal line irom one of the angles to the opposite an* 
gle, as AC, then the trapazium will be divided into two triangle^» 
t^f which the diagonal AC is the common base ; then draw perpen- 
diculalr lines to the diagonal from the opposite angies and add tnem 
together, and multiply half that sum into the diagonal, or half the 
diagonal into the whole sum of the perpendiculars, and the product 
either way will be the area of the trapezium. 

An Example. 

In the trapezium ABCD, the 
diagonal AC is 48 poles, the per- 
pendicular DE 16, and the pei^ien- 
dicular BF 28, the sum of the p^er- 
pendiculars is 44, whose halT is 
z2, which, bemg multiplied into 
48, will give the area required. 

Ans, 6a. S^* 16po. 

Examnie the work carefully ev- 
ery way. 



B 




"IBS taiAiiikMktf 

Problbm 9. 
To find the area 5f a trapetoi^. 
Note.— A trtipezoid is the segment of a triangle, eat off/by alift* 
patallel to the base. 

I AM the parallel sides together, aUd multiply half that sum by Ae 
.perpendicular breadth, and Ihe product will be the are» required. 

An ^ETxajipl^ b c 

In the trapezoid A6C3), the side 
AD is 2i feet, and the. side BC is 
16ft., and the perpendicular breadth 
BE is 12 feet i what is the area in 
•quare feet ? 
94+16-T-2X 1S=240 square feet. 




MMMbMMa* 



itmtm^mmmitidti 





the area required. 

Problem SLO. 

To measure a circle and its parts. 

- tn the annexed circle ABGD, the arch 
line ABCD is called the periphery or cir- 
•etimference; any line, as DB or AC, 
passing the center E, cuts the circle into 
two equal parts, called semieirdes, and 
such lines are called diaioetersofthe.joir* 
cie. I f two diameters be drawn through 
a circle at right angles to each other, 
they divide the circle into fourequalparts, 
called quadrants ; ha^f the diameter of 
iny circle is called uie tadius or serai- c 

diameter, and is the distance taken in the compasses to describe 
the circlfe. 

Problem 11. 

I'he diameter of a circle being given, to find the circumference^ 

Bulb.. 

This may be dope by several proportions. 
1. As 7 is to d2, so is the diameter to the circumference of the circle. 

Or, more exactly — 
5^. ^i*113 is to 355, so is the diameter to the circumference required* 
3. Aff.l is to 3.1416, so is the diameter to the circumfeirence required. 

Examples. 

/ 1. If the diameter of a circle be 1, what, is the cansiimfereiice ? 
is 7 : ^ :: 1 to 3.145^57+ 1 rem. By tl^ Sd rule^--Aa 113 : 355 
ii 1 to 3.1415929+^ rem. or rather 3.1416 whiob is the circumfer- 
ence of a circle, whose diameter is 1,' and is considtMr^ attd iMid by 
mathematiciai^ as being the most accurate. 



/ 
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12. If the diatnfet^tr of a circle he% what is {h6 circumference? 

Ans. 6.2657+ by the 1st rule, and 6.26318+ by the 2d rule. 
3. If the diameter, of a mill wheel be 16fl. what is the circumfer>> 
^nce ? Ans. 50.2657ft. by Ist rule, and 50.26548ft, + by 2d rule. 

Problem 12; 

The circumference of a circle being given, to find the diameter. 

Rule. 

1. As 22 is to 7, so is the circumference to the diaitoeter of the circle. 
12. As 355 is to 113, so is the circumference to the diameter required* 
3. As 3.1416 is to 1, so is the circumference to the diameter. 

Examples. 

1. If the circumference of a ioircle be 3.142857+1, (by the fir»t 
Yule,) what is the diameter ? 

.22 : 7 r: 3.142857+1 

7 



22)22.000000 

^ - 

Ans. l=diameter. 

iL If the circumference of a circle be 3.14169^+23, (by the 2d 
rule,) what is the diameter? Ans. 1. 

3^ If the circumference of a circle be 3^1416, what is the diame- 
ter by the 3d rule ? ^ Ans 1. 

4. If the circumference of a circle be 6.23318584+8, what i* 
the diameter by^ the 2d rule. Ans. 2. 

Problem 12. 
To find the area of- a circle. 
^ . Rule. 

1. Multiply half the circumference by half the diameter, or mul- 
tiply the whole circumference by the whole diameter, and divide the 
product by 4, and the result either way will be the area required. 

2. Multiply the square of ihe diameter by .7654, and the product 
will be the area required. For the area of a semicircle take one 
half the area of the wholly circle, and for a quadrant take one fourth. 

Examples. 

1. What is the area of a circle whose diameter is 1, and circum- 
terence 3.1416, by both rules ? 

2)3.1416 3. 1416=whole circum. 

l=:whole diameter. 



1.5708=half circum. 



.5=half diameter. 4)3.1416 



Ans. «78540=;theareaof a cir- Ans. .7654=the same as before* 
icle whose diameter is 1. 

S5 
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2. What is Che area of a circle whose diameter is % and cireimi* 
ference 6.2832, by all the rules ? Ans. 3.1416. 

3. Required the area of a circle whose diameter is 22.6, and cir- 
cumference 1f\ ? Ans. 401.15. 

4. There is a round table whose diameter is 5 feet ; what is the 
iuperficial content ? Ans. 19fl. 91 in. 44 decimals. 

Problem 14. 

*The diameter of a circle being given, to find the side of a sqaare 
that is<e4}ual in area to the given circle. 

Rule. 

1. Multiply the diameter of the circle by .88623| and the product 
will be the side of a square equal in area to the given circle. 

2. As 19 : 17 :: the diameter to the side of an equal square. 
Note. — .88623 is the side of a square which is equal in area, 

searly, to the area of a circle whose diameter is unity. 

Examples* 

1. What is the side of a square that is equal in area to a circle 
whose diameter is 22.6 ? 

.88693 X 22.6=:20.028798=the side required^and 20.0287 X 20.0987 
=401.1488+. See 3d example under problem 13th. 

2. if the diameter of a circle be 12 inches, what is the side of a 
square equal in area to the circle ? Ans. lOin. .63476 decimals. 

Problem 15. 

The side of a square being given, to find the diameter of a circle 
that is equal in area to the sqtiare whose side is given. 

Rule. 

Divide the side of the given square by .88623, and the quotient 
win be the diameter required. 

Note.— .886 will be sufficient in common business. 

Examples. 

* 1. If the side of a square be 20fl. .028798, what will the diame- 
ter of a circle be that is equal to the square ? . 

20.028798-T- .88623=22in. 6=the diameter required. 

3. What is the diameter of a circle that is equat in area to a square 
whose side is lOin. .63476 ? Ans. 12in* 

Problem 16. 

To find the length of any aroh of a circle. 

Rule. 

From 8 times the chord of half the arch, subtract the chord of d!ie 
whole arch, and one*third of the remainder will be the length of 
th« arch line required* 



I 
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EXAMPL£S. 

h In the a^inexed segment of a c 

circle ABCD, let the whole chord 

ADB be 34.4, and the chord of 

half the arch AC or BC 19.8 ; what 

is the length of the whole arch line 

itCB? A 

19.8=the chord AC or BC. 

8 

—r « N. B. — This problem is itse- 

«?'T 1. 1 u j^ /. A TXTi ful i» finding the concave sor- 
34^= whole chord of ADB. ^^^^ ^^ ^ vaulted or arched roof. 

8)124.0 See problem 19th« 

Ans. 41^=the length of the whole arch line ACB. 

2. If the chord of half the arch AC be 126 feet, antf the chord 

of the whole arch ADB 216 feet ; what is the length of the arch lin* 

' ACB^ Ans. 264 feet. 

Problem 17. 
To find the area of the segment ofa circle that is less tlian asemicirek: 

Rule. ' 

To two thirds of the product of the chord and height of the seg- 
ment, add the cube of the height divided* by twice the chord, and. 
the sum will be the area. 

An Example. 

In the preceding segment ABCD, the chord ADB is 34 4ft, atid^ 
the height CD is 12fL ; required the area ?. ^ 

34.4 =the chord ADB. U 

12=the height CD. 12 



8)412.8 

137.6 
2 



34.4 
2 



275.2=§ of 344x12 qqq 

25. =cube of 12-r twice 34.4 



144 
12 



1728.0 =the cube of CD., 



Ans. 300.2 area. . 25+80rem. 

Problem 18. 

To find the convex surface of a sphere' or globe, pr any part of. 
the same. 

Rule*. 

Multiply the circumference of the given globe or sphere by its 
diameter, or by the height of the part whose surface is required, 
and th^ product will be the answer. The diameter is the height or 
tbs whole sphere or globe. 
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Examples*. 
!• What is the coavex surface of a globe whose-di^eter is 7 la- 
thes? As 113 : 355 :: 7 •• Sl.dSild+ssciccumference. 

7=sdiameter. 



The surface required =3 153.93805 inches. Ans. 
2. If a globe be It inches in diameter, what is the convex sur^ 
face pf th^t part whose diameter is only 5 inches ? Ans. 188.4960., 

Problem 19. 
To find the concave surface of a circular or elliptic vaulted roof. 

Rule. 
Multiply the length of the arch, line by the length of the roof or 
fault, and the product will be the concave surface required. 

Examples. 
1. What is the concave sur- 2. What is the concave sur* 
hce of a semicircular roof whose face of a vaulted roof in a church. 



the chord of half the arch being 
So feet, the whole chord 54, an£ 
the length 60 feet? 
30x8-^54^3=62=aich line., 

60 

Ans. 3720 square ft. 



span is 40 feet and length 120 ? 
3J416 
40 

{^ 125.6640 

*62.832=length of arch line. 
120= length of roof. 

7539.840=concave surface. 
* N. B.-^When the height of the vault is less than the radius qC 
the arch line, it must be found by the 16th problem. 

Problem 20. 
To find the area of an ellipsis or oval. 
Note. — An ellipsis or oval is a curve which returns into itseir 
like a circle, but has two diameters, one longer than the other; the 
longest is called the transverse and the shortest the conjugate di- 
ameter. 

Rule. 

Multiply the two diameters together, then multiply the product 
by .7854, ahd the last product wll be the area of the ellipsis. 

An Example. 
In the annexed ellipsis, ABCD, 
the transverse, diameter AC is 88ft. 
and the conjugate diameter £D is 
72fl.; what is the area or superficial a 
content in feet? 

88x7ax.7854«4976.2944 feetrs 
ariea required. 




HENSURAflPION OF SOLIIW. 

The measure of any solid body is the whole capacity of that body, 
when considered under the triple dimensions of length, breadth, 
and thickness. A cube whose side is one inch, one foot,orone yard, 
Ibc., is called the measuring unic,.and the content or solidity of any 
figure is computed by the number :of those cubes contained in that 
figure. A cube is a solid contained by six equal square sides. 

Probluk I.''— To find, the solidity or-soUdi content of a cube« 

Multiply the side of the given cube into itself, and that product 
again by the same side, and the last product will be the solidity x%^ 
quired. 

EXAHPLBS^ 

1. The side of a given cube is 1 foot 6 inchei^.what is the solidi- 
ty in feet, &c. ? Ans. 3ft. .376=3ft. 4ip. 6 sec. Perform all the 
work carefully the several* ways. 

1ft. 6in.=1.5ft. and 1.5x 1.5x 1.5=3.375ft. by decimals. 
1ft. 6in.=l Jft.=aft: and f X f X |= V^-^^fft. by vulgar fractions. 
Again : 1ft. 6in.=18in. and 18x 18x 18=5832 and 6832-r 1728 
gives 3ft. 4in.6sec. by whole numbers. 

2. How many cubical blocks of 6 inches in diameter are equal 
to one cubical block of 12'inches in diameter ? Ans. 8. 

3. A cellar is to be ^ngy whose length, breadth, and depth are 
•ach 10ft. 4in; respectively ; how many solid feet and yards does it 
•ontainr, and what will the digging cost at Is. ^d. per solid yard ? 

Ans- 1103 sol- ft.4in. 5"^ 4'", and 40 sol. yds. 23ft. 4in. 6" 4"'. 
The digging will cost 3iS Is. S^d. Examine the calculation by Prac- 
tice, and perform the work by whole numbers and Vulgar Fractional. 

Problem 2.--^T6 find' the solidity of a sphere or globe. 

Role. 
Multiply the circumference of the given sphere or globe by ito* 
diameter, and that pjroduct by;j- part of the same, and the last pro- . 
duct will be. the solidity required; or, multiply tl^e cube of thedi- > 
auneier by .5236, and the product will be the solidity, as before. 

Examples. 
1. Required the solidity of a globewhosediameter is 9 inches: • 
As 113 : 358 :: 9-. 28.274336+32 rem.=:cir.. 



•-J.; 



254.469024=r superficies. 
» l.dbsf of the diameter; ' 

1272345120* . 
i(kM6e024 

Vr Mm. 381.703536atolidity req^ired in inches ^ 
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The solidity ^f «r globe >-- ^ grjgg 
whose diameter is one ) ^' ^^ 

9x9x9=729=oube of 9. 

47124 
10472 
86692 



Ans. 381.7044 as before nearly. The 
difference arises by talbng the number a little too much. 

2. Required the solidity of a glbbe whose diameter is 3 inches ? 

Ana, 15in. .1844 by the 2d ruler. 

PROBLEV 3. 

To find the solidity of hewn timber. 

If a piece of^ timl)er be of an equal bigness through its whole 
length, though there should be a difference between the breadth and 
thickness, if the breadth and thickness are multiplied together, and 
that product being multiplied by the length will produce the solid 
content required. 

Examples. 

r. tf a piece of timber be 18 inches wide, 9 inches thick, and 9 
feet 6 inches long, what is the solid content ? 
1.5x.75x9.5=10.6875fl. Ans. by decimals. 
18x9x 114=18468, and 18468-r 1728:^=10.6875, as before. 

N. B.—- 1. If the piece of timber tapers regularly from one end^. 
to the other,. the breadth and thiokness taken in the middle will be- 
the mean breadth and thickness. 

2. If the timber does not taper regularly, take se?eral dimensions 
and divide their sum by the number, and the quotient will be the- 
true dimension, nearly. 

Example 2.—- If a piece of timber be 20Jfl. long, breadth at the- 
greater end 21 inches, at the lesi 18 inches^ aiid thickness at the- 
greater end 15 inches, and at less end 1 foot, what is the solidity ^^ 

2lin.=sl.75 greater breadth. 15in«:stl.25 greater thickness. 

18ini=fi 1.5 less- breadth. 12in«c=s 1.00 less thickness. 



9)3.25 2)2.20 



1.625=smean breadth. 1.125 mean thickness. 

/». A /*• fi* 

Kbw, 1.625 X 1. 125 X 20.53sd7.4765e8)-the«>lid content required. 

Example 3.— If a piece* of timber be 25 inches square at the 
greater end, and 9 inches sqaare at- tile less^end, and 5S0ffeet long, 
what is the solid content ? Ans. 40m^ lin. 8". 

t&4r9-r2sl7 mean square, and I?xI7x20-r 144s40fU.UD. 9'^ 



Problsm 4-. 
, . To find the solidity of round timber.^ 

Rtus. ^ ' • 

I* Multiply the square of .the quarter gict (or one fourth part of 
the circumference) by the length, and the product will be the solid- 
ity, according to the common pra<^ce^ though very eironeous. 

i. Multiply the square of one fifth of the whole girt by twice* 
the length, and the product will be 'the solidity, extremely near the 
truth. See Dr. Hutton's Mensuration. 

3. Multiply the square of the circiimference by the length, di- 
vide the prodii^ by ll^atid subtract one*eighth part of the quotient 
from itself, the remainder will be the true solidity required^ 

NoT&.->*-l. Mr.^Bonsycastle says, the 3d rule diffdrs ftom the* 
truth by only one foot in 2300. . . 

ExAttFL&S. 

1. If a piece of timber be 9| feet loi^^^^nd the quarter girt be^ 
3D inches, what is the solidity I i . • 

Here 39*=8.25ft. quarter gh:t. 13ft^ =circum. 

5.25 13=circura. 

10.5625 squared. 169 squared. 

».75=:the length. 9.76r=:lengtb. 



Ans. . 102.984376 feet by the 1st , , . ,^,^ ^«, 

^Oe^ which is 98 feet too iktlei • ll )1647.75 =pri»duct. 

oo«^ , .. 8)149.7954+6==quotieiir.. 

3.25ft.=J gn:t. 18.7244+ 2=8ubtract. 

(^)Ta00=:circumference; ^^^* 13L0710ft. by the 3d rule- 
na I «• ^„^ Note.— 2. By a careful inspec- 

9 a ^* ^"® above operations, the m- 

^-^ , quisitive student will be enabled: 

?A^f^^*^ « ^^ ^^^^^® ^^' Jiimself, and say, 

19.5= th^ length xx. which of them ought to be used 

Ans^ 131.820 feet by the 2drule« in business. 

3. When trees have their bark.on, an allowance is generally made, . 
By deducting so much from the girt as is judged sufficient to reduce 
it, to such a circumference as the tree would have without the bark, 
lu oak or pine this allowance is about tV or iV part of the girt ; but 
fo^elm, beach) ash, &c. whose bark is not so thick, the deduction 
ought to be less. See Mr. Bonnycastle's note, page 211, and Mr. 
Hawney's on psg^ 5210. 

ficample 2.<^he girtt of a tree in 4 di^^rsnt pUees are m tA- 
lows ; in the first pkce d feet 9 titches, in the second 4 fSet 6 ili^ 
obes, in the Uiird 4 feet 9 inphei^ and^ in the iburth^ fbei 9iiithes; 
The length^ of the whole tree is 15feet; what is the solidity? 
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/. in, /. in. f, in. f. in, f. in. " 

6 9+4 6+4 9+3^ 9-7-4=4 8 3=:the whole girt or circumfenemM^ 

consequently! 1ft. 2in. 0" 9"'s= the quarter girt. 
Kow,4ft;8in.3":=4.6875, &nd4.6875-r-5=:.937dft.s:iof the wh«k 
t circumference. 

Th^ student will please to perform the rest of the o^eratioa. 

Problem 5. 
To find how much round timber will square to.~ 

Rule*. 

Multiply the diameter by .7071, or-^y .71 in common businoM^ 
and the product will be the answer^ . ^ 

5t Multiply the circumference by .225 atid the product will be the 
answer. 

£XAMPZ.£S. 

1.: Suppose a round piece of timber to be 24 inches in diameter,^ 
and 76 in circumference ; how much will it Square. 

Ans. 17. inches, nearly, both ways. 

drcum. incke». 

76 X .225=17.100 Ans. by the 2d rule. 
24 X .71 = 17.04 f Ans.^by the 1st rule. 

2. If a log of nnind timber be 13 feet in- circumference, how 
much will it square ? . Ans. 2ft. llin. .1' 

3. If a round stock of timber be 12. inches in ^ameter, how; 
nnph will it square to, when hewn ? Ans 6in« 4 tenths. 



OF ARTIFICERS' WORK. 

Artificers estimate or compute the content and value of their 
works by different measures ;. that is — 

1. Grlazing^and mason's flat work, &c. by the foot. 

2. Painting, plastering, paving, &c. by the square yardi 

3^ Flooring, roofing, partitioning, ceiling, wainscoting, tiling, 
Itc. by the square of 100 feet. 

4. Brick work, &c. by the rod of lOj feet,.. whose square is 2T2f 
feet. In America, bricklayers' work is generally calculated by the 
1000- 

5. Stone waifs are commonly measured by the solid perch of 24 J 
feet. The measures generally used by workmen jare contained ia 
the pi^eceding taUles'. 

Of CAkPBNTERS*^ AND JoiNERs' WoRK. • . 

-Cftlpenters' an)d Joiners' wo«k is that of flooring, roofing, pa3r^- 
tiQfiiQgi weather-boardings &c. The dhnension^ ai^ usuallj takes 
invf^et aQd inQhes;,iaad tbe costent require in squared of 100 feet 

•aCh. "il-; •> ;l" ..1 » ' • 

Vr P.r-nUij^'aiid idain articleaat^ inoiUy measured hj the foet. 



or yard, &c. square ; but enriched mouldingSi and some other arti-^ 
eles, are often estimated by lineal or running measure, and some 
things are rated by the piece. 

1. Of Floorino. 

Joists are measured by multiplying their breadth by their depth, 
and that product by their length* They receive various names ac-^ 
cording to the position in which they are laid to form a floor, such, 
as trinuning joists, common joists, girders, binding joists, bridging 
joists, and eeiling joists. See Mr. Hawney's Mensuration, page 221.. 

Examples. 

1. If a floor be 07 feet 3 inches long and 28 feet 6 inches wide, . 
how many squares of flooring will it contain ? 

ft. in, in, . . ft, in. in, ft, in. 

67 3=687 57 3=57.25 6in.s4)57 3 

28 6=342 28 6= 28.5 28fl. 6in. 



12) 234954 1,00)16,31.625 1603 

1,00)16,31 7in. 6" by decimals. 1,00)16,31 7 6" 

Ans. 16sq. 3Ifl. 7in. 6'' Ans. i6sq73iftr7in. 6" 

by whole numbers. by Practice. 

2. If a floor be 53fl. 6in. long and 47fl. 9in. broad, how many 
squares of flooring are contained therein ? Ans. 25sqs. 54A. 

3. In a naked floor thtf girder is 14 inches deep, 1 foot wide, and 
5M feet long ; there are 8 bridging joists 6^ inches deep, 3 inches 
wide, and 20 feet long ; 8 binding joists ^ inches deep, 4 inches 
wide, and 9 feet long ;: 24 ceiling joists 4 inches deep, 2^ inches 
wide, and 6 feet long. Required the- solidity of the whole ?. 

fi. in, «i^ 

The girder contains - • -^ 23 4 solid^ 

8 bridging joists contains - - 21 8 

8 binding - U 

24 peiling — - - 10 

Ans. 73 in all. 

4*. Suppose a house of three stories, besides the ground floor, is 
to be floored a.i6£ 10s. per square, (the workmen to find materials,) 
the house measures 20^ feet 8 inches by 16 feet 9 inches ; there are 
7 fire places— 2 of them measure, eaeh, 6 feet by 4 feet 6 inchest— 
4 others, each, 6 feet by 5 feet 4 inches—^ more, each, 5 feet 8 in- 
ches by 4 feet 8 inches, and the 7tb5 feet 2 inches by 4 feet ; the 
well-hole for the stairs is 10 feet 6 inches by 8 foei.9 inches. What 
will the whole amount to ?. 
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fi, tn. fi, tn. no. fttt in, 

20 8 X 16 9x4=2 1384 8 0=tfae area of all the floors. 



4 6x 6 0x2= 54 
6 4x 6 0x2= 64 
6 8x 4 8x2= 52 10 

5 2x 4 0x1= 20 8 
10 6x 8 9x4= 367 6 



0=the area of the first 2 fire places;- 
0=the area of the second 2 fire placet.^ 
8=the area of the third 2 fire places. 
0=the area of the seventh fire places.. 
0=the area of the 4 welUholeSk. 



Deduct 559 8 from the whole area. 



25=1 



in. 



6=^ 

4-i 



825 7 4b=88qi. 25fl. 7in. 4 seconds. 



6 10 

8 

52 00 d. 
1 ]2 6 
00 7H 
00 li+ 
00 0|4- 



25= J 



m. 

4"=J 



63 13 3|= 

Hawney's answer. 

Qf Roofing. 

KULC 



21.66§ 
8 

173.33j^ 
5.4ir 

10i+ 
i+ 



178.87§=an- 
swer in federal monej.. 



When the roof is of a true pitch, (commonly called a eqaaro 
voof,) that is, when the length of the rafters is equal to f of th^^ 
breadth of the building, multiply the area of the floor by 1}, andth* 
poduct will be the area of the roof; but when the roof is higher or 
lower than the true pitch, measure- over it from eave to eave with Zt 
string and multiply that distance by the length of the roof; the pro- 
duct wrll be the area or superficial content required. To find th« 
area of the gable ends, multiply the breadth of the house by th*. 
height of the roof, and the product will* be equait^ the area of both- 
gable-ends. 

Examples. 

# 

1. If the length of a roof be 45 feet 9 inches, and the girt over 
the top from ea?e to eave 34 feet 3 inches, what is the superficial 
content in squares, &c.? 45ft. 9in.x34ft. Sin. = 1566ft. llin< S'^^s 
Idsqs. 66ft. llin. 3'' the answer. 

2. If a house within the walls be 44 feet 6 inches long, and' IS 
feet 3 inches broad, how many squares of roofi^ng will cover that 
house, supposing the roof to be of the true pitch ? 44ft. 6in. X 16ft. 
8in.xl^» 1218ft. 2in. 3''=12sqs. 18ft. 2in.3" answer. 

3. What will the shingling of a house cost at $1.75ctB. p«r 
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sqasre, the length within the walls being 52 feet 8 inches, and the 
breadth 30 feet 6 inches, the roof being of a true pitch ? 

Ans. $42.16^ct3^ 

4. The roof of a house is of a true pitch, the house measures 40 

feet 6 'inches in length and 20 feet 6 inches in breadth; how many 

squares of roofing are contained thereon, and what wi)l it cost at 

Q2.25cts.^er square? Ans. 12sqrs. 45ft. 4in. 6^' and $28.03cts,4* 

3. Of Slaters' and Tilers* Work. 

In slating, an allowance must be made for the double row at tha 
bottom. In taking the girt, the line must be made tO; ply over the 
lowest row of slates, and return up the under side till it meet with 
the wall or eaves-board, but in tiling the line is stretched down only 
to the lowest part without returning it up again. Double mea- 
■ure is generally allowed for hips, valleys, gutters, '&c., but no do- 
duotions are made for chimneys. Slating and. tinning are measur- 
ed by the square yard of 9 feet. 

Examples. 

1. If the length of a slated roof be 36 feet 8 inches, and the girt 
34 feet 6 inches, how many square yards of roofing will it contain, 
and what will it cost at 80 cents per-yard ? 

Ans. 140yds. 5fl., cost $112.36«t8. 

2. If a roof that is covered with tin be 24 feet 6 inches long, und 
27 feet 6 inches girt, wl>at will the tinning cost at 90 cents per 
square yard ? Ans. $67.37icts. 

3. What will the tiling of a barn cost at $3r40cts. per square, 
the length being 44 feet, and the breadth 29 feet 6 inches, the roof 
beingof the true pitah? Aus. $66 19c ts.8m« 

4. Of Partitioning. 

Boarded or planked partitions are measured by the square in the 
same manner as flooring— deductions are usually made for doors 
and windows, ekcept they are included by agreement. 

Examples. 

1. If a partition between rooms be 82 feet 6 inches long, and 12 
feet 3 inches high, how. many squares are contained therein, and 
what will the work cost at $6.50cts. per square ? Ans. 10 squares, 
10 feet, and the work will cost $65.D5cts. 

2. There are 8 partition walls between rooms, each being 14 feet 
8 Inches long, and 10 feet 6 inches liigh; how many squares do they 
eontain, and what will the work cost at {^^'•SOcts. per square ? 

Ans. 12sqs. 32(t., the cost will be $92.40cts. 

• 5. Of Wainscoting. 

In wainscotting, take tke compass of the room for the length, aad 
;^ultipl^ it by the j^eight of the room, froai the floor to the oeiling; 
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^and ike product will be tke area in square feet, wbichmay be chaii* 
^ed into square yards of 9 feet each, or squares of 100 feet eacb» 
as may be required by the workman. In taking the dimensions, 
the string must be made to ply close into all the mouldings. 

Examples. 

1. The compass of a certain roorm is 188 feet 8 inches, and the 
height from the floor to the ceiling 9 fee^t 9 inches, what will the 
wainscotting amount to at 50cts.per square yard? Ans. $ 102. 19}cts. 

2. If a room be 52 fe^t 6 inches long, and 44 feet 8 inches wide, 
and 12 feet 9 inches high from the floor to the ceiling, how many 
aquares of wainscotting will there be, and what will the work cost 
at $5.60cts. per square? Ans. 248qs^ 77fl. 9in. and the work will 
cost $138.76cts. 4m. 

6. Of Plasterers' Work. 

Plasterers' work is of two kinds, thatt is, plastering upon laths, 
called ceiling, and plastering itpon walls called rendering. The 
dimensions are taken in feet and inc^s,.and content required in 
square yards. Deductions must be made for doors and windows. 

Examples. 

1. If a ceiling be 59feet 9 inches long, and 24 feet 6 inches wide, 
how many yards of plastering does it contain, and what will it cost 
at 12 J cents per yard ? Ans. 162yds. 6fl. lOin. 6 seconds — the 
cost will be $20.33cts.lm+.693 rem. 

2. If a room measure 141 feet 6 inches round within the walls, 
and 1 1 feet 3 inches high from the floor to the ceiling, what will a 
double coat of plastering cost at 24 cents per yard ? Ans. 176 yds* 
7fl. lOin. 6sec., and the work will cost $42.44cts.9m.-f .98rem. 

7. Of Painters' and Glaziers^ Work. 

Painting is measured by the square yard ; glazing by the 9quare 
foot, or at a stipulated price by the pane according to the size of the 
glass ; the dimensions are taken in feet and inches, Sfc, or in inches 
and parts— the line must be made to ply close into all the corners 
and mouldings. Suitable deductions must be made for doors, win- 
dows, &c. ^ 

Examples. 

1. If the compass of a room be 81ft. 8in., and the height 9fl. 6 
inches, how many square yards does it contain, and what will the 
painting come to at 18cts. per square yard ? 

Ans. 86yds. 1ft. lOin.— -cost $16.51,6m. 66 rem. 

2. If a house be 42ft. long within the walls, and S^ feet wide, 
with a square roof, how many square yards are contained on the 
aaid roof, and what will the painting cost at I2ict8. per yard ? 

Ani. S26 square yards— -cost of painting $28.S6ctf. 



d. If a window be 7ft. Sin. high, and 3ft. 5in. wide, how m^ny 
Square feet are contained therein, and what will the glazing come 
^o at lOcts. per foot ? Ans. $2.47cts. 7m, 

4. There is a house With three tiers of windows, 7 in a^ier ; the 
height of the first tier is 6ft. llih., of the second 5ft. 4in., of the 
third 4ft. Sin. ; the breadth of each window is 3ft. Gin. ; how many 
square feet are contained therein, and what will the glazing come 
to at 14^.d, per squarq loot ? 

An9.^404J square feet, and the glazing will cost 24iB 8s. 5Jd.+. 

8. Of Pavers* Work. 

The dimensions in Pavers' work are taken in feet and inches^ and ' 
the cpptent required iuisquare yards ; therefoce, multiply the length 
by the breadth, and divide the product by 9, and the quotient will 
be square yards, he. 

Examples. 

1. What will the paving of a rectangular court yard cost at Gocts. 
per, square yard, the. length being 27ft. lOin,, and the breadth 14ft. 
9in.? Ans. 45 square yards, 5ft. Gin. 6", and the paving will cost ^ 
$28.73cts. 7m..9+. 

2. A rectangular court yard is 42ft. 9m. wide, and 68ft. 6 in. long, 
through which there is a foot- way the whole length of 5ft. 6in. 
wide; the foot way is laid with square stones at 72cts. per yard, and 
the rest with pebbles at 54Qts. per yard ? How many square yards 
;are in the foot-way, how many in the rest, and how much wul the 
whole work cost ? Ans. 41yds. 7ft. 9in. in the foot-v/ay, and 283ydfi. 
7ft. 7in. &' in the rest— the whole cost will be $18341cts, 7j»]i, 

9. Of Bricklayers' Work. 

Bricklayers compute and value their work at a brick and a half 
thick, and if the Wall be more or less than this standard, it mu^t be 
reduced to it by the following 

RtLE. ' 

Multiply the superficial content of the wall in feet, by the num- 
ber of half bricks in the thickness, and divide the product by 3, the 
quotient will be the superficial content in standard thickness; 
which, being multiplied by 18, will give the number of bricks con- 
tained in the wall, because bricklayers allow 18 bricks to every su- 
perficial foot of standard thickness. If the work is to be valued by 
the square rod, it is <Justomary to divide the superficial content in 
{Standard thickness, by 272, (though 272^ is more correct,) and the 
quotient will be the square rods, &c. required. 

EXIAMPLES. 

1. IHow many square rods are contained in a wall that is 52 feet 
6 inches long, 12 feet 9 inches high, and 2^ bricks in thickness ; how 
many bricks of the common size will be required to build the s^d wall? 
■ ■ • 26 '■' ^' ■ 
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OeciiMlhr. 

62*5 long. 

S560 
«375 



W» /?• til* 

6s:^)53 6 long. 
12 9 wide. 



tn. 630 

3=i)26 3 '' 
13 1 6 



669.376s=:8uperficial content 
5s:no. of halfbricki. 



669 4 6&8uperficial eon^ 
5=cno. of halfbrickf. 



8)3346.875 



3)3346 10 6 



1115.625s8tandard thicksesi 
18 



1115 7 6=s8Undard thick. 
6 



8925.000 
1115625 



6603 90 
3 



20.081.25ssthenttmberof bricks 
required to build the wal] 



20081 3 0=numberofbrick8 
required as before. 



Superficial content in standard thickness. 
2T2) 1 115ft. 7ii^. 6"(4 rods 27ft. 7in. 6^ 
1068 Ans. in rods, &c. 

27ft. tern. 

3. How idany square rods are contained in a wall that is OSKl. 6 
inches long, 14ft. 8in. high, and 2^ bricks thick ; and how many 
bricks will be required to complete the said wall ? Ans. 5 roda 167 
feet 9 inches 4", and 27,500 bricks of the common size will com- 
plete the wall. 

3. If each side wall of a building 45ft« long on the outsidoi each 
end wall 15ft. broad on the inside, the height of the building 20ft., 
and the gable at each end of the wall 6ft. high, the whole being tw6 
bricks £ick ; what number of bricks will be required to complete 
the aaid building ? Ans. 5e»760. 

10. Of Stonv Masons' WonK. 

Stone work is sometimes measured by the solid perch of 24} feet, 
but more frequently by the superficial or solid foot. Solid measure 
isprincipally used for matet«ds,and the superficial for workmanship. 
Miisons usually take the whole girt round the outside of the budd- 
ing. The thickness of the wall is not reckoned to the mason at less 
than 18 inches ; but if it is more than that thickness it must be re- 
duced to it by multiplying the solid content of the wall b^ its thick- 
ness in inphes, and dlvidrng the product by 18, which wiUiedoceit 
to the standard thickness* 

Examples. 

1. Required the solid content of a wall whose length is 48ft* Cm., 
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lit keigkt 10ft. 9iiK, and thiokaesftd feet ; alio, what it the sojid con- 
leot in standard thickness ? 

yi* hu B^ Dtcimalt. 

48 6=:]ength. 48.5x 1 0.75 x2«s 1042.75 = the 

10 9=height« solid content at 2 feet thick. 

.^rrr.... ^ 1042.75 X 24in. ^18= 1390.333 
5«1 4 6''=»superficies. + ^the solid eontent in stan- 
^«- = thickness. dard thickness. 

Ant. 1042 9 O=solidit3r2ft.thiek g. The dimensions of a certain 
24inch es=thickne8s. building are 58ft. long by 26ftw 

18)25026 broad on the outside ; the height 

is22ft., and the gable at each end 

Ans. 1390 4 Ossolidity in stan- is 12ft. high, and the wall is 15 
' dard thickness. inches thick; there are two doors 

4| bj 8 feet each, 28 windows each 3^ by 6 feet ; what will the 
mason's work amount to at 56cts. a perch, i^nd what must bp paid 
for the stone at 44ct8. a perch ? Ans. For the Mason's work 

#136.02cts. 9m.+.04, and for the stone |^74.36cts. The stud^i 
is requested to perform the woik at large very careftilly. 

8. In a chitnney p|ece, suppose the length ef the ' ft, in. 
mantle and slab, each s ' ^ 

The breadth of both them together ss 

The length of each jamb :s^ 

The breadth of both together a= 

What will be the content of the chimney piece ? 

ft, in. ft. hi, ft, m. 

4 4X1 9= 7 fh*^*^*""-^"- 

4. What is a marble slab worth at SOcts. per superficial foot, tbse 
kttgth of which is, 5ft. 7in. and the breadth 1 foot 10 inches. 

Ans. $8.75|cts.-f^.. 

OP GAUGING. 

Gauging is the art of measuring and finding the cubical inches; 
contained in any eom-Jiouse, garner, tua, back, cooler, wagon body^ 
&.c.» either square or oblong ; also, in all sorts of hogsheads, pipes, 
barvels, tubs, casks, andothervesselsinconiaion use; likewise, the 
contents of the same, in gallons, bui^hels, &c., as may be required.. 

' Problem 1. 

To find the several multipliers, divisors, and gauge-points be- 
longing to the several measures now in use. 

1. Far Bqiiore figwei, fyc. 
K* B. 282 solid inches make 1 gaJlon of ale or beer measure. 
231 solid inches make 1 gallon of wine or rum measure*. 
266| soUd inches make 1 gallon of dry measure* 
SU5fli solid iAch^t make 1 hnsbel of dry measure. 
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Now, if one gallon of imy measure be divided bj the solid iaehes 
contained in a gallon of that measure, the quotient frill be a fixed 
multiplier in the said measure. 

. gaUoru muiHpfier, 

282)l.0000(.003546+ for ale gaMons. 

231) 1.0000(.0(>4ae9+ for wine gallons. 
868.8) 1.0000(;00372 + for dry gallons. 
2150)L0000(U)00465+ for bushels. 

So^ if the solid inches in any square thing be multiplied by any 
one of the above multipliers, or divided by any one of the above di-» 
visors, the product or quotient will be the answer in gallons, or in 
bushels, according to the multiplier or divisor used. 

2. For circular areas, fyc. 

Now, as the area of a circle whose diameter is 1 inch, is .7834 
decimal parts of an inchi if the solid inches in a gallon or bushel 
be divided by .7854, the quotient will be a fixt divisor for the. square 
of any diameter, tt> reduce the cubic inehes into gallons or bushels.. 
The fixt ofuhipliers^ wbi^^h answer' the same purpose, are found by 
dividing .7854 by the solkl inohes in. a gallon er bushel, or by divi- 
ding 1 gallon by the divisor belonging to the measure for wl^icb you 
want, to find a fixt multiplier for circular areas. 

« iniid inches. 

; .7854)282.0000(359=the divisor for ale gallons. 
.7854)231.0(K)0(294=the divisor for wine gallons. 
.7854)268.0000(342.24=:the divisor for dry gallons- 
J854)2150.000(2738=the divisor for bushels. 

Now \^i us fyai the fixt multi]p!ier9. 

282).785400(.002785=the multiplier for ale gallons. 

231).7854a0(..^(>34=the multiplier for wine gallons. 
988.8) .785400(.»0i92=±:the multiplier for dry gallons. 
2l50)-785400(.000365=the multiplier for bushels.; 

N. B.-^The square root of the divisor is the gauge-point. 

g DMsors, Gauge-point. * b Divisor** Qaugt^wmU., 

g g- V^? «16.79forale gal ^"^ 



g^S 231 =15* 19 for wine gal. 
♦. J) 268.8= 16.89 for dry gal. 
jg ** 2150 =4a37 for bushels. 



•s o?V*^ =18.95 for ale gal. 
H I sm =17.15 for wine gal. 
2 S) 842 =17.9 for dry gal. 
^ *^ 2736=52.32 for bushels. 



Problem 2. 

Of gauging Corn-houses, SfC» 

Rule. 

1. Multiply the length, breadth^ j»id depth (reduced to inehes), 
continually together, and the last product, will he the>ctibical iDclles». 
which must be divided by 268.8, and the qaotient will be gallons^ 
or by 215M> ^d the quolielikl will be bushels of dry measure. 



9. If the thing to be gauged be wider at the top than it is at the 
bottom, add the top and bottom breadth together, and half that sum 
will be the mean breadth. Do the same by the ends if necessary. 
If the corn-house is not fult, level the com and measure the true 
depth of it, then proceed by the first rule. 

EXAMPLSS. 

1. If a corn-house measure 10 feet every way, how many bush- 
eli and barrels will it hold ? Ans. 803.57 +busheU, and 160 bar- 
rels, 3 bushels, 9 pecks, 2 quarts, -f/^ rem. 

10ll.=120in., and 120x120x120 =1728000= the cubical content- 
in inches. 2150.4) 1728000.000(803.57 bushels. 

3072 rem. 
Now, 803.57-r 5al60bls. 3bu. 2pk8. Ogal. 2qts. +24 rem. Se^ 
the answer, and examine the operation. 

2. If a corn-house be 16 feet 6 inches long, 7 feet 4 inches wide 
at the bottom, 9 feet 8 inches wide at the top, and 10 ^t 6 iiiches 
high, how many gallons, bushels, and. barrels of corn will it hold ? 

7ft. 4in.-h9ft. 8in.-t-2=8ft. 6in.=the mean breadth. 

16ft. 6in.=198 inches in length. 

10ft. 6in.=lS6 inches in height. 
8ft. 6in.=102 inches in breadth. 
198 X 126 X 102=2544696=the cubical content. 

268.8)2544696.0000(9466.675 gallons. 



2)9466.875 gallons. 
4)4733li^d. 
5)1183 Ipeek. 

236 3 1 3^ Ans. 

bar* 6. p, g,.g» pi, ^ 

3. Suppose a wagon body to be 14 feet 6 inches long in the bot^ 
tom, 17 feet 6 inches long on the top, 3 feet 6 inches wide in the 
bottom, 4 feet 6 inches on the top, and 3 feet 6 inches deep, how 
many bushels will it hold ? Ans. 180 bushels, even measure. 

4. Suppose a garner in a mill to be 4 feet wide at one end, 6 feet 
at the other end, 4 feet deep, and 12 feet long,, how many bushels 
of wheat will it hold ? Ans. 289bus. 2857dec.+3072 rem. 

0. Suppose a pen to be 6 feet high from the floor, 8 feet long, 
4 feet wide, and com in it, when level, to be only 4 feet deep, how 
many bushels of com are ootitained therein ? 

Ans. 102.667 bushels + 
26» 



JW. Tm AMERICAir 

pR#BftSM 8« 

Of the gauging of Casks ^ Sfc 
L To fiiK^fthe content of a cask by the mean diameter.. 

Rule. 

1. When the difference between the bung and head diameter, 
exceeds 6 inches, multiply that difference by .7 tenths of an inch ; 
if it be 6, or betweea 6 and4 5 inches, multiply by .65 ; if it be 5, or 
between 6 and 4 inches, multiply by .6 ;. if it be 4, or between 4 and 
Z inches, multiply by .55 ; if it be 3 inches, ok less,, multiply by .5 
tenths; then add the product in each case to the head diameter, 
and that sum will be the mean diameter required. 

8. Multiply the square of the mean diameter by the length of 
the Cjask, thea dividevthe product by 359 for ale, and by 284 for 
wine gallons. 

£xAMrL|:s. 

1. Required the content of a hogshead in ale and wine gallons^ 
whose bung diameter is 35 inches, bead diam*eter 27 inches, and* 
length 45iiincheB ? Ans. 133gal. Ipi, S%L-|r .88 of ale,, and lG9>gal. 
5pi. lgi.+.344 of wine. ^ 

inchit, 

35=the bung diameter^ 
37=the head diameter. 

8=the difference. 
.7 tenths. 

Add f ^'fisthp prodfiict 6 X. 7 tenths.. 
•^^ ^ 27. =the head diameter. 

32.6=the mean diameter. 
32.6= -^ 



1062(76==the square of the mean diameteit. 
45= the lengths 



359)47824.200(133ga]. 2)5dec. of ale or beet^ 

15 rem/ 
294)478S4.200(162gaI.667dec. of wine. 

102 rem. 

t. Suppose the bung diameter of a cask to* be^ 3t inches, thr 
head diameter 24 inches, and the lencrth 40 inches; how manjAlok 
aad wine gallons will it hold.?; Ans. 97gal..6gi.-l: of ale» and^llflb 
ffL Ipi. 2 gills 4 of wine.. 



S. To find the content of a cask by two dimensibns. 

Rule. 

To the| square of the head diameter add twice the aqoiure of the 
hung diameter, and multiply the sum by the length of the cask '^ 
then divide the product by 1077 for ale and 88il for wine gallons. 
The answers may be found sufficiently accurate and more concisely 
by multiplying the solid inches by .0009^ for ale, and b]s.0011i,fon 
viDiS gallons. 

Ttm. BJMTL Examples. 

35in^x35in.=1225s=:the square of the bung diameter; 

2 



3450sstwice the square of the same. 
S7in.x27in.s 729=sthe square of the head diameter. 

3179 

45s:the length of the cask. 



1077)143055(132 gals.6pi. 2 gills of ale. Aas* 

5.10 renu. 
862)143055(162gal8. Ifi. 2 gills of wine. Ans^ 

180 levu 

More concisely by Multiplication— 

14306(ix.0009isel32gals.4pi.+ of ale. Ans^. 
143055 x.001U»162ga}s. lpii+ of wine. Ans;. 

N. B. — ^The diyisors 1077 and 882 are found by multiplying 359^ 
and 294 by 3, because there are 3 squares used in this method and 
one in the first. The multipliers are found by diriding^ L gallon by 
the said divisors. 

Direction 1. — In taking the dimensions of a cask, &c., be very 
careful to measure the length of the. stave exactly ; then take the 
depth of the chimes witk the thickness of the heads fi'om the length 
of the stave, and the remainder, will be the length of the ca^ withm, 

2. You must take the head diameter close to the outside* and 
fbr^small casks of about 30, 40, or 50 gallons^ add .4 tenths; for 
large casks o£ about 60 or 70 gallons, add .5 tenths,*^and for larger 
casks add .6 or .7 tenths, and the sum will be the head diameter 
within the cask very near to the truth. 

3. In taking the bung diameter be very careful to observe, by 
moving the rod backward and forward, whether the atave opposite 
to the bung stave be thicker or thinner than the rest; and if it beeo, 
nake allowance accordingly.; the bungfhoJe should he exactly, ift. 
the middle oCtha caak^ 



308 THB AXStlOAIf 

3. To gauge a Cask by the diagoaiL 

RVLB. 

1. With your gauging rod, or some other rod that is perfectly 
straight, take the distances from the middle of the bung-hole within 
the cask both ways, to the meeting • of the head of the cask with 
the stave exactly opposite to the bung stare. If these distances 
differ, half their sum will be the (rue diagonal required. 

2. Divide the cube of the diagonal by 448.56 for ale gallons, and 
by 366.7 for wine gallons. The answers may be found sufficiently 
accurate and more concisely, by multiplying the cube of the diago- 
nal by .0022^ for ale gallons, and by .0027^ for wine gallons. 

Note.— 1. The common divisor used in gauging by the diagonal 
in an cases is 370, which will give nearly one gallon too little in ev- 
ery 110 gallons of wine, and a little more than 19 gallons too much 
in the same quantity of ale or beer, if Mr. Bonnycastle be correct 
in the answers to his first question, which are foiiiid by the gauging 
rod. * 

2. In taking the diagonal distance be v^y careful to observe 
whether the bung-stave and the one opposite be thinner than the 
rest, and if they are so, make allowance a^coi'dingly by reducing the 
diagonal. 

Am Example. 

The diagonal distance from the middle of the bung-hole to the 

lower chime opposite to the bting-stave in a certain cask is 34 in- 

chea 4 tenths ; what is the content thereof in ale and wine gallons ? 

Ans. 9()gals. Sqts. of ale, and lllgals. of wine, according to 

Mr. Bonny castle's gauging rod* See his 1st question, p. 242. 

^•^ Nqw, by multiplication. 

^^•^ > . 40707.584 x.0022J-.«0.9136042 

1183 36 +which is=:90gals. 3qts. Ipt. 1 

ak 4 gill of ale. 40707.584 x .0027J 

=111.2673962+ which i8=lll 



448.56)40707.584(90.78fgals.ale. gallons 1 quart + of wine. 

, "lyj^ft N. B. The operation may be 

*"^ ^^' abbreviated by omitting the deci- 

866.7)40707.584(111.01 gallons ^^ -^^* ^^^ *® answer will be 

■ I ■ of wine more accurate. 

217 rem. 40707 X .0P22i==90.9123, which 

The common way. is3=90gals. 3qt9. Ipt. Ig, the same 

876)40707.584(UO-020gals. of ^Lni^^^A^^. ,,t ^^.r. t.. . 

^—^ aU aorta. 40707 X.00S»J-111.2658, which 

184 rem. ,is=llIgals.lqt.ofwme as before. 

PltOBLBM 4. 

To gauge a round mash-tub, or any other simSa^ vesaeL 



To the product of the top and bottom diameters, add one-third of 
the square of their difference, then multiply that sum by the height, 
and divide the product Jby 359 for ale or beer gallons, and by 345^ 
for gallons of dry measure. 

An Example. 

A round mash-tub is 42 inches diameter at the top, 36 at thebot* 
torn, and 48 inches high ; what is the content thereof in ale and dry 
gallons ? 

Ans. 203gals. 3qts.-^ of ale, and214gals. nearly of dry measure*. 
42 X 36=1512 342)73l52(214gals. dry measure. 

6x6^3= 12 684.. 



1524 

Height= 48 



475 
342 



359)73152(203gal.3qt.Me. — T^ 

— . 1368 

1352 

1077 — 36; wanting. 

^^^ . N. B.— The above method of 

forcing the last figure in the quo- 

359)1100(3 quarts. ^^®^^ }^ Sometimes admitted in 

\{yil*l • the higher branches of Arithme- 

.. „ , ■ tic, because remainders are often 

23 rem. rejected in finding the divisors. 

Problem 6. 

The difference of the diameters of any mash-tub, or other 8iini<» 
lar vessel, the height or length thereof, and the content of the same 
in gallons being given, to find the diameters. 

Rule. ^' . 

Multiply the .content for ale measure by 359, by .294 for wine, &Ck 
Itnd by 342 for dry measure, then divide the product by the height 
or length; from the quotient subtract ^ of the squaiie of the differ-^ 
ence of the diameters, and extract the square root of the remainder; 
from the square root subtract ^ of the difference of the diameter?, 
and this last remainder will be the less diameter to great exactness ; 
to which add the difference of the diameters, and the sum will be 
the greater diameter required. 

EXAMPLJSS. ' 

1. The difference of the diametevs iii a mash-tub is 6 inches, the 
height is 48 inches, the content is 203 gallons of ale -{-275 rem» 
and 214 gallons of dry measure— 36 ; what are the diameters ? 

Ans. 36 and 42. 
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Ale measure. Dry measiue^ 

a03^als.+376 rem. 214gal8.-«^ 

369 342 

8103 4^ 

1015 . 856 

009 642 



48)73152 7ai88 
—36 

6x6^8=12 48)73m 



1524 
V1512 ( 39rs8qttare root 6x6-r3s12 



9.. 



69)612 
621 



3=i difference. yj^ / ag^gqoa^ foofc. 



36=le88 diam. 



3=} difference^ 

36=s]e88 diam. 
6sdifferenoe. 



6=rdifference. 69)612 

— 621 

42-jfreaterdiam. :::5 4%,^aterdiam. 

S. Required the diameters of ameasuring^tub, whose difference is. 
&75 inches, height 36 inches, and content 5 bushels? 

Ans. The top dian^eter must be 21^in., and the bottom 17^iD^ 
8. Required the diameters of a beev-stand, whose difference i»> 
4} inches, height 40 inches, and the content to be 50 gals, of beer ^ 
Ans. The top diameter must be S3}in. and the bottom 16{in* 

Problem 6. 

The difference between the bung and head diameters, the length* 
•f the cask, and the content in wine gallons being given, to find* 
th# bung and head diameters. 

RULK. 



Multiply the given content by 294, then divide the product by 
length of the cask, and the square root of the quotient will be th* 
mean diameter, from which subtract the proper allowance for the 
curvature of the staves, (found by the first rule under the gauging of 
casks,) and the remainder will be one of the head diaraeterS) to which 
add the diffbrenee between the bun&r and head diameters, and that 
sum will be the bung diameter required. 

Examples. 

1. The difference between the bung and head diameters of a wine 
hogshead is 8 inches, the length is 45 inches, and the content 162 
gafions 6^^ dec. + 192 rem. ; what are the bung and head diame* 
ters? 
Ans. The bung diameter is 35 inches, and eacK head diameter. 5S7itt». 



J^aU, eke, rtm. 
62.6B7+10d 

294 



650770 
1464003 
325334 

45)47824.200 

V 1062.76 (32.6in.=s:the mean diameter* 
9 5.6s:8iii X .7 tenths. 



62) 162 27=s the head diameter. 
124 Sin.sthe difference. 

B46)3876 35=the bung diameter. 
3876 



% Ton aOre required to find the bung and head diameters of a rem 
hogshead, whose difference is 7in., the length being 42in. and the 
content 123.46 gallons ? Ans. The bung diameter must be 31} 
inches, and each head diameter 24} inches* 



PKOMISCTJOtJS QUESTIONS. 

tk, Tou are required to write down eleven thousand eleven hnti* 
tdied and eleven, with five figures only. Ans. 1211L 

2. Add fifteen thousand fifteen hundred and fifteen, and eigh- 
teen thousand, eighteen hundred and eighteen together, and tell the 
amount. Ans. 36333. 

3. What is the difference between 1 9 fe^t square and 9 square 
ftet ? Ans. 72 square feet. 

4. What is the difference between twice forty and four, and twice 
four and forty ? Ans. 36. 

5. What is the difference between 6 dozen dozen and half a 
dozen dozen ? Ans. 793« 

6. Jacob by contract was to serve Laban 14 years for his t^o 
daughters, and when he had accomplished 11 years, 11 months* 11 
wewi,'and 11 days, the remaining time is required } 

Ans. I year, 11 lunar months, 3 weeks, and 3 days. 
7.. The sum of two numbers is 750, the less number is 248 ; what 
ti their difference, product^ End the square of their difference? 

Ans. Their difference is 254, their product is 1244^, andtli^ 
flqnare of their difference is 64616L 



3 IS THE A|t£aiCAK 

8. What id the product of .50 cents multiplied by .50cetitfi? 

Ans. .25 cents* 

9. What is the difference between three times thirty-three, and 
three times three and thirty ? Ans« 60. 

10. There is a certain number which, being divided by 7, the quo« 
tient resulting multiplied by 3, that product divided by 5, from this 
x^uotient 20 being subtracted, and 30 added to the remainder, the 
half of this sum will be 35 ; what is the number ? ^ Ans. 700. 

, 11. What part of 3 pence is equal to § ofS pence ? Ans. ^» 

12. What part of 6j^ cents is equal to § of 12^ cents ? Ans. 4. 

13. The hour and minute hands of a clock or watch are exactly 
together at 12 o'clock; when will they be together between 1 and 2, 
between 2 and 3, and between 3 and 4 o'clock, &c. 

N. B. the velocities of the two hands of a clock or watch are 
to each other as 12 is to 1 ; therefore, the difference of their veloci-^ 
ties is 12—1=11. k. m. uc. 

fll : 12 :: 1 .. 1 5 27t»r'| 
11 : 12 :: 2 .. 2 10 54/r 
Consequently, JisK 11 : 12 :: 3 .. 3 16 21VV l' Answer. 

I 11 : 12 :: 4 .• 4 21 49^j 
ill ; 12 :; 5 .. 5 27 16/^ 
Now observe, they will be together at 5m» ^l^j^fsec. after 1 o'clock) 
and at 10m. 54i^rsec. after 2 o'clock, &c. 

14. A cubical foot of brass is to be drawn into a wire of ^V ^^ 
an inch in diameter ; what will be the length of the wire, allowing 
no loss in the metal ? Ans. 55 miles 964yds. 1ft. 8in. +«40. 

15. A young gentleinan making his addresses in a lady's fam- 
ily wlio had five daughters, she told him that their father had made 
a very curious will, which imported that the first four of the girls' 
fortunes were together to make 50,000iS ; the last four 66,000£ ; 
the three last with the first 60,000Js ; the three first with the last 
66,000iiS, and the two first with the two last 64ftQ0£, which, if he 
"would unravel and make it appear what each one was to have as 
he appeared to have a partiality for Harriet, her third daughter, 
he should be welcome to her ; pray what was Miss Harriet's for- 
tune? Ans. 10,000iS. 

16. In a certain school iV of the scholars learn geometry ; f learn 
grammar, -A- learn arithmetic, /^ learn to write, and 9 learn to read; 
how many scholars were in the said school, and.how many were in 
^ch class ? Ans. 5 geometricians, 30 grammarians, 24 arithmeti- 
cians, lit writers, and 9 readers—- whole number of scholars 60. 

17. If A can do a piece of w^rk alone in 7 days, and B in 12 
days, set them both about it together, in what time will they finish it? 

Ans. 4 A. 

18. A and B together can bttild a boat in 20 days, with the assis- 
tance of they can do it in 12 days ; in what time canC do it by 
himself? Ans.'SOd^Ti- 



/ 



